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S (57) Abstract: 4,5-Dihydroxypyrimidine-6-carboxanMdes of formula (I); are described as inhibitors of HTV integrase and inhibitors 
of HTV replication, wherein R\ R^, R^ and R** are defined herein. These compounds are useful in the prevention and treatment 

2 of infection by HTV and in the prevention, delay in the onset, and treatment of AIDS. The compounds are employed against HIV 
infection and AIDS as compounds per se or in the form of pharmaceutically acceptable salts. The compounds and their salts can 

Q be employed as ingredients in pharmaceutical compositions, optionally in combination with other antivirals, immunomodulators, 

^ antibiotics or vaccines. Methods of preventing, treating or delaying the onset of AIDS and methods of preventing or treating infection 

^ by HIV are also described. 
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TITLE OF THE INVENTION 

DIHYDROXYPYRIMIDINE CARBOXAMIDE INHIBrrORS OF HIV 
INTEGRASE 

5 FIELD OF THE INVENTION 

The present invention is directed to 5,6-dihydroxypyrimidine-4- 
carboxamides and phannaceuticaUy acceptable salts thereof, then: synthesis, and their 
use as inhibitors of the HIV integrase enzyme. The compounds and pharmaceutically 
acceptable salts thereof of the present invention are useful for preventing or treating 
10 infection by HIV and for treating or delaying the onset of AIDS. 

B AC!KGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 
the etiological agent of the complex disease that includes progressive destruction 

15 of the immune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-III, or ARV, A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 
host cell genome, a required step in HTV replication in human T-lymphoid and 

20 monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3' OH termini of the proviral DNA at a staggered 
cut made at the host target site. The fourth step in the process, repair synthesis of 

25 the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ratner, L. et al.. Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267 

30 (1985); Power, M.D. et al., Science, 231, 1567 (1986); Pearl, L.H. et al.. Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 
of HTV replication are effective agents in the treatment of AIDS and similar 

35 -diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
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and efavirenz and protease inhbitors such as indinavir and nelfinavir. Hie 
compounds of this invention are inhibitors of HIV integrase and inhibitors of BOY 
replication. TTie inhibition of integrase in vitro and HIV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the reconabinant 
5 integrase in vitro in HIV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HIV replication. 

SUMMARY OF THE INVENTION 

The present invention is directed to novel dihydroxypyrimidine 

10 carboxaniides. These compounds are useful in the inhibition of HIV integrase, the 
prevention of infection by HIV, the treatment of infection by HTV and in the 
prevention, treatment, and delay in the onset of AIDS, either as compounds or their 
pharmaceutically acc^table salts or hydrates (when appropriate), or as 
pharmaceutical composition ingredients, whether or not in combination with other 

15 HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Fbrmula (I): 




O (D; 

wherein 



20 Rlis 

(1) -H, 

(2) -Ci-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra -C02Ra. -SRa 

25 -S(=0)Ra, -N(RaRb), -C(=0)-Co-6 alkyI-N(RaRb), 

N(Ra)-C(=0)-Co-6 alkyl-N(RbRc), -SOaR^, -N(Ra)S02Rb. 

nr" 

R ' 

-S02N(RaRb), .N(Ra)-C(=0)Rb, R*" , 
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-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
5 -0-Ci^ alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 

-S(=0)Ra -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb), 
N(Ra)-C(=0)-Co-6 a]kyl-N(RbRc), -S02Ra -N(Ra)S02Rb 
-S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(4) -Rk 

10 (5) -Cl-6allqrl-RkwhCTMn the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -O-Ci-6 haloalkyl, -N(RaRb). -N(Ra)C02Rb 
-N(Ra)C(=0)-Co-6 alkyl-N(RbRC), or -N(Ra)-C2-6 alkyi-OH widi the 

proviso that the -OH is not attached to the carbon alpha to N(Ra), 
15 (6) -C2-5 alkenyl-Rk 

(7) -C2-5 alkynyl-Rk. 

(8) -Co-6 alkyl-O-Co-6 alkyl-Rk 

(9) -Co-6 alkyl-S(0)n-Co-6 alkyl-Rk 

(10) -0-Ci_6 alkyl-ORk, 

20 (11) -O-Ci-6 alkyl-O-Ci.6 alkyl-Rk 

(12) -O-Ci-6 alkyl-S(0)nRk 

(13) -Co-6 alkyI-N(Ra)-Rk 

(14) -Co-6 alkyl-N(Ra)-Ci.6 alkyl-Rk 

(15) -Co-6 alkyl-N(Ra)-Ci-6 alkyl-ORk 
25 (16) -Co-6alkyl-C(=0)-Rk 

(17) -Co-6 alkyI-C(=0)N(Ra)-Co-6 alkyl-Rk 

(18) -Co-6 alkyl-N(Ra)C(=0)-Co-6 alkyl-Rk 

(19) -Co-6 alkyl-N(Ra)C(=0)-0-Co-6 alkyl-Rk 

(20) -C 1-6 alkyl which is: 

30 (i) substituted with aryl or -0-aryl, wherein the aryl is optionally 

substituted with one or more substituents each of which is 
independsitly halogen, -OH, -Ci-6 alkyl, -Ci-6 alkyl-ORa, 
-Ci_6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl. 
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methylenedioxy attached to two adjacent carbon atoms, or aryi, 
or 

(ii) substituted with -Rk -Ci-6 alkyl-Rk «N(Ra>C(=0)-Co-6 
alkyl-Rk -Co-6 alkyl-N(Ra)-Co.6 alkyl-Rk -Co^e 
alkyl-O-Co-6 alkyl-Rk, or -Co-6 alkyl-N(Ra>C(=0)-Co^ 
alkyl-Rk; and 

(iii) optionally substituted with one or more substitumts each of 
which is independently halogen, -OH, -CN, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, or -N^aRb), or 

-Ci-6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 

selected from the group consisting of -N(Ra)C(=0)Rk and 
-N(Ra)Ci-6 alkyl-Rk, 

R2 is -H or -Ci-6 alkyl which is optionally substituted with one or more substituents 
15 each of which is independently 



(1) 


halogen. 


(2) 


-OH, 


(3) 


-CN, 


(4) 


-O-Ci-6 alkyl, 


(5) 


-O-Ci.6 haloalkyl, 


(6) 


-C(=0)Ra 


(7) 


-C02Ra, 


(8) 


-SRa, 


(9) 


-S(=0)Ra 


(10) 


-N(RaRb), 


(11) 


-C(=0)N(RaRb), 


(12) 


-N(Ra)-C(=0>Ci^ alkyl-N(RbRc), 


(13) 


-S02Ra, 


(14) 


-N(Ra)S02Rb, 


(15) 


-S02N(RaRb), 


(16) 


-N(Ra)-C(Rb)=0. 


(17) 


-C3-8 cycloalkyl. 


(18) 


aryl, wherein the aryl is optionally substituted with one or more 



substituents each of which is inctependently halogen, -Ci-6 
35 alkyl, -Ci_6 haloalkyl, -O-Ci-6 allqrl, -O-Ci-6 haloalkyl. 



5 



10 (21) 
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-Co-6 al]^l-N(RaRb), or -Ci-6 alkyl substituted with a 5- 
or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; 
wherein the saturated heterocyclic ring is optionally 
5 substituted with from 1 to 3 substituents each of which is 

independently -Ci-6 alkyl, oxo, or a 5- or 6-membered 

heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or 
(19) a 5- to 8-membered monocyclic heterocycle which is saturated 
10 or unsaturated and contains from 1 to 4 heteroatoms 

independently selected from N, O and S; wherein the 
hetCTOcycle is optionally substituted with one or more 
substituents each of which is independently -Ci-6 alkyl, 
-O-Ci-6 alkyl, oxo, phenyl, or naphthyl; 

15 

R3is-Hor-Ci^alkyl; 
R4is 

(1) a 

20 (2) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
O-Ci.6 alkyl, -O-Ci-6 haloalkyl, -NO2, -N(RaRb), -C(=0)Ra 
-C02Ra, -SRa -S(=0)Ra -SOaRa, or -N(Ra)C02Rb, 
(3) Ci.6 alkyl which is optionally substituted with one or more 

25 substituents each of which is independently halogen, -OH, or 

O-Ci-4 alkyl, and which is substituted with 1 or 2 substituents 

each of which is independently: 

(i) C3-8 cycloalkyl, 

(ii) aryl, 

30 (iii) a fused bicyclic carbocycle consisting of a 

benzene ring fused to a C5-7 cycloalkyl, 

(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
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(v) a 5- or 6-inembered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9- or lO-membered fused bicyclic heterocycle 
5 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 
wherdn at least one of the rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aiyl, 

(5) C3_8 cycloalkyl optionally substituted with aryl, 
10 (6) aiyl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(8) a 5- or 6-membeied saturated heterocyclic ring containing from 
I to 4 heteroatoms independently selected from N, O and S, 

15 (9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(10) a 9- or lO-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected fix)m N, O and 
S, wherein at least one of the rings is aromatic; 

20 wherein 

each aryl in (3)(ii) or the aiyl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, ~Ci-6 alkyl, -Ci-6 alkyl-ORa, -Ci_6 

25 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -CN, -NO2, -N(RaRb), 

-Ci-6 alkyl-N(RaRb), .C(=0)N(RaRb), -C(=0)Ra -C02Ra -Ci_6 
alkyl-C02R^ -0C02Ra -SRa -S(=0)Ra -S02Ra -N(Ra)S02Rb, 
-S02N(RaRb), -N(Ra)C(=0)Rb -N(Ra)C02R^ -Ci-6 
alkyl-N(Ra)C02Rl>, aryl, -Ci-6 alkyl-aiyl, -O-aryl, or -Co-6 alkyl-het 

30 wherein het is a 5- or 6-membered heteroaromatic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Ci-6 alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 0x0, or -C02Ra; 
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each saturated heterocyclic ring in (3)(iv) or the 
saturated heterocyclic ring in (8) is optionally substituted with 
one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Cue aUcyl -O-Ci-6 
5 haloalkyl, oxo, aiyl, or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected 
from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each ftised bicyclic heterocycle in (3)(vi) or the 
10 fiised bicyclic heterocycle in (10) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Ci.6 alkyl, -Ci-6 haloalkyl, -O-Ci^ alkyl, -O-Ci-6 
haloalkyl, oxo, aiyl, or -Ci-6 alkyl-aiyl; 



15 or alternatively R3 and R4 together with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
which is independently -Ci-6 alkyl or 0x0; 



each Ra Rb, Rc^ and Rd is independently -H or -Ci-6 alkyl; 



20 



Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
substituted with one or more substituents each of which is independendy 

(1) halogen, 

(2) -OH, 
25 (3) -CN, 

(4) "Cj-g alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
~0H, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra -C02Ra -SRa -S(=0)Ra -N(RaRb), 
30 -C(=OHCH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0.2N(RbRc), -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra).C(Rb)=0, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
35 -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl. 
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-C(=0)Ra -C02Ra -SRa -S(=0)Ra -N(RaRb), 
-C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra 
-N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

5 (6) -N02, 

(7) oxo, 

(8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 
ring of Rk 

(9) -C(=0)Ra 
10 (10) -C02Ra 

(11) -SRa 

(12) -S(=0)Ra, 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

15 (15) -C(=0)-Ci.6 alkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb, 

(17) -S02Ra, 

(18) -S02N(RaRbX 

(19) -N(Ra)S02Rb, 
20 (20) -Rm, 

(21) -Ci_6 allg4-Rni, wheran the allqrl is optionally substituted wifli 

one or more substituents each of which is ind^ndently 
halogen, -OH, -CN, -Ci^ haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, -C(=0)Ra -COiRa, -SRa, 
25 -S(=0)Ra -N(RaRb), -N(Ra)C02Rb -S02Ra, 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(22) -Co-6 alkyI-N(Ra)-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co-6 alkyl-Rm, 

(24) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

30 (25) -Co-6 alkyl-C(=0)-Co-6 alkyl-Rm, 

(26) -C(=0)-0-Co-6 alkyl-Rm, 

(27) -C(=0)N(Ra)-Co-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionaUy 
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substituted with one or more substituents each of which 
is independently halogen, OH, -CN, -Ci-6 haloalkyl, 
-O-Ci-6 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra -C02Ra, 
-SRa -S(=0)Ra -N(RaRb), .N(Ra)C02Rb -S02Ra 
-N(Ra)S02Rl^, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 



(30) 
(31) 
(32) 



-N(Ra)-C(=0)-N(Rb)^Co-6 alkyl-Rm, 
-N(Ra>C(=0)-0-Co^ alkyl-Rm, or 
-N(Ra).C(=0)-N(Rb>S02-Co-6 alkyl-Rm; 



10 



15 



20 



25 



carbocycle in Rk is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, Qi) a C7 
to C12 bicyclic ring system, or (iii) a Cn to C16 tricyclic ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
saturated or unsaturated; ' 

heterocycle in Rk is (i) a 4- to 8-membeied, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membeTed bicyclic ring system, or (iii) an 1 1 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains from 1 to 6 
heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
any one or more of the nitrogen heteroatoms is optionally quatemized; 

each Rni is independently C3-8 cycloalkyl; aiyl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to lO-membered bicyclic heterocycle 
which is saturated or unsaturated arid contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quatemized; and wherein 

the cycloalkyl or the aiyl is optionally substituted with one or more 
substituents each of which is independently halogen, -Ci-g alkyl, -Ci-6 
haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -N(RaRb), aryl, or -Ci-6 
alkyl-aryl; and 



-9- 



wo 03/035076 



PCT/GB02/04742 



the monocyclic or bicyclic heterocycle is optionally substituted with 
one or more substituents each of which is independentiy halogen, -Ci-6 alkyl 
optionally substituted with -O-Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, oxo, aiyl, -Ci-6 alkyl-aryl, -C(=0)-aryl, -C02-aryl, 
5 -CO2-C1-6 alkyl-aryl, a 5- or 6-membeied saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independentiy selected from N, O and S; and 

10 each n is independently an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

An embodiment of the present invention is a compound of Formula (I) 
as originally definedabove except that: (I) in the definition of r1, r1 is one of the 
15 groups (1) to (20), all of which are as defined aboveexcept that (2) of R1 is -Ci-6 
alkyl, which is optionally substituted witii one or more substituents each of which is 
independentiy halogen, -OH, -CN, -O-C1.6 alkyl -O-Cl-6 haloalkyl, -C(=0)Ra 
-C02Ra, -SRa ^(=0)Ra -N(RaRb), -C(=O)-C0-6 aIkyl-N(RaRb), 
N(Ra>.C(=O)-C0-6 alkyl-N(RbRc), -SOiRa, -N(Ra)S02R^ -S02N(RaRb), 

20 -N(Ra)-C(=0)Rb, or R"" 

The present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
25 methods of preventing infection by HIV, and methods of treating infection by HIV- 
Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

30 DETAILED DESCRIPTION OF THE INVENTION 
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The present invention includes the dihydroxypyritnidine carboxamides 
of Formula (J) above. These compounds and pharmaceutically acceptable salts 
thereof are HIV integrase inhibitors. 

An embodiment of the present invention is a compound of Formula (T) 
5 exactly as defined above, except that in the definition of Rk Rk is optionally 

substituted with one or more substituents each of which is independently one of the 
substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (32). 

Another embodiment of the present invention is a compound of 
10 Formula 00, wherein Rl is: 

(1) -H, 

(2) -Ci-6 alkyl, which is optionally substituted with ficom 1 to 5 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
15 ^(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRbX 

N(Ra)-C(=O)-(ai2)0-2N(RbRC), -S02Ra, -N(Ra)S02Rb 

NR^ 

R ' 

-S02N(RaRb), -N(Ra)-C(=0)Rb, R'' , 

-N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb, 
20 (3) -Rk, 

(4) -Ci-4 alkyl-Rk, wherein die alkyl is optionally substituted with 1 or 2 

substituents each of which is independently halogra, -OH, -CN, 
-O-Ci-4 alkyl, -0-Ci^ haloalkyl, -N(RaRb), or -N(Ra)-(CH2)2-4-OH, 
- (5) -O-(CH2)0-3-Rk, 
25 (6) -Ci^alkyl-O-(CH2)0-3-Rl^, 

(7) -(CH2)0-3-S(O)n-(CH2)0-3-Rl^. 

(8) -0-(CH2)l-3-ORk 

(9) -0-(CH2)l-3-0-(CH2)l-3-Rk 

(10) -O-(CH2)l-3-S(0)nRk 
30 (11) -(CH2)0-3-N(Ra)-Rk 

(12) -(CH2)0-3-N(Ra)-(CH2)l.3-Rk, 

(13) -(CH2)0-3-N(Ra)-(CH2)l-3-ORk, 
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(14) -(CH2)0-3-C(=O)-Rk 

(15) -(CH2)0-3-C(=O)N(Ra)-(CH2)0-3-R*^, 

(16) -(CH2)0-3-N(Ra)C(=O)-(CH2)0-3-R'«^, 

(17) -(CH2)0-3-N(Ra)C(=O)-O-(CH2)0-3-RK 
5 (18) -Ci_6 alky] which is: 

(i) substituted with aryl or -0-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -C1-4 alkyl, -Ci_4 alkyl-ORa, 
-Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-C1-4 haloall^, 

10 methylenedioxy attached to two adjacent caibon atoms, or aryl; 

(ii) substituted with -Rk, -(CH2)l-3-Rk, 
-N(Ra)-C(=OHCH2)0-3-Rk,-(CH2)0-3-NCRa)-(CH2)0-3-RK 
or -(CH2)0-3-O-(CH2)0-3-R^. «• 
-(CH2)0-3-N(Ra)-C(=O)-<CH2)0-3-Rk; and 

15 (hi) optionally substituted with from 1 to 4 substituents each of 

which is indqjendently halogen, -OH, -CN, -O-Cm allQ'l, 
-0-Ci^ haloalkyl, or -N(RaRb), 

(19) -C(CH3)2N(RW=0)OCH2Rk, 

(20) -C(CH3)2N(Ra)CH2Rk 

20 (21) -C(CH3)2N(Ra)C(=0)Rk or 

(22) -C(Rb)(N(Ra)C(=0)Rk)(CH20Rc), 

(23) -C(Rb)(N(Ra)(CH2)-R'9(CH20Rc), 
and all other variables are as originally defined above; 

25 or a pharmaceutically acceptable salt thereof. 

Still another embodiment of the present invention is a 
compound of Formula (I) as defined in the immediately preceding embodiment, 
except that r1 is one of the groups (1) to (18). wherein (2) of Rl is Ci.6 alkyl, which 
is optionally substituted with from 1 to 5 substituents each of which is independently 

30 halogen, -OH, -CN, -O-Cm alkyl, -O-Ci^ haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), N(Ra)-C(=O)-(CH2)0-2N(RbRC), 

R 'c 

.-S02Ra, -N(Ra)S02Rb, -S02N(RaRb), -N(Ra)-C(=0)Rb, or R 
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Another embodiment of the present invention is a compound of 
Fonnula (I), wherein r1 is: 

(1) -H, 

(2) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

5 substituents each of which is independently halogen, -OH, -CN, 

-0-Ci_4 alkyl, -O-Cm haloalkyl, -C(=0)Ra -C02Ra -SRa, 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02Ra -N(Ra)S02Rb, 

-S02N(RaRb), -N(Ra)-C(=0)Rb, R*" , 

10 . -N(RaX:(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 

-N(Ra)C(=OpRb, 

(3) -RK 

(4) -CH(CH3)-Rk 

(5) -(CH2)1-4-R'^, wherein the -(CH2)l-4- moiety is optionally substituted 
15 with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

(6) -(CH2)l-2-O-(CH2)0-l-Rk, 

(7) -(CH2)l-2-S(O)n-(CH2)0-l-RK 

(8) -0-(CH2)l-2-ORk 

(9) -0-(CH2)l-2-0-(CH2)l-2-Rk, 
20 (10) -0-(CH2)l-2-S(0)nRk 

(11) -(CH2)l-2-N(Ra)-Rk 

(12) -(CH2)l-2-N(Ra)-(CH2)l-3-Rk 

(13) -(CH2)l-2-N(Ra)-(CH2)i-3-ORk, 

(14) -(CH2)0-2-C(=O)-Rk 

25 (15) -C(=0)N(Ra)-(CH2)l-2-Rl', 

(16) -(CH2)0.2-C(=O)N(Ra).(CH2)0-2-RJ^, 

(17) -(CH2)l-2-N(Ra)C(=O)-(CH2)0-l-Rk 

(18) -(CH2)l-2-N(Ra)C(=O)-O-(CH2)0-l-Rk, 

(19) -Ci4 alkyl which is: 

30 (i) substituted with aiyl or -O-aryl wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Ci-4 alkyl, -Ci-4 fluoroalkyl. 
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-O-Ci^ aUcyl, -O-Ci-4 fluoroalkyl, methylenedioxy attached 
to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk-(CH2)l-3-Rl', 
-N(Ra)-C(=O)-(CH2)0-3-R'^, -N(Ra)-(CH2)l-3-Rk 

5 -0-(CH2)l-2-R'^, or -N(Ra)-C(=O)-(CH2)0-2-R'^; and 

(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, or -N(RaRb), 

(20) -C(CH3)2N(Ra)C(=0)OCH2Rk, 
10 (21) -C(CH3)2N(Ra)CH2Rk, 

(22) -C(CH3)2N(Ra)C(=0)Rk, 

(23) -C(Rb)(N(Ra)C(=0)Rl9(CH20RC),or 

(24) -C(Rb)(N(Ra)(CH2)-Rl9(CH20RC); 

15 and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, r1 is 
(1) -H, 

20 (2) -Ci_4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Cm alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRc), -S02Ra, -N(Ra)S02Rb, 

R ' 

25 -S02N(RaRb),-N(Ra)-C(=0)Rb,or , 

(3) -Rk, 

(4) -CH(CH3)-Rk 

(5) -(CH2) 1 wherein the -(CH2) 1-4- moiety is optionally substituted 
with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

30 (6) -(CH2)l-2-O-(CH2)0-l-Rk, 

(7) -(CH2)l-2-S(O)n-(CH2)0-l-Rk. 

(8) -0-(CH2)l-2-ORk 



-14- 



wo 03/035076 



PCT/GB02/04742 



(9) -0-(CH2)l-2-0-(CH2)l.2-Rl^, 

(10) -0-(CH2)l-2-S(0)nRk, 

(11) -(CH2)l-2-N(Ra)-Rk 

(12) -(CH2)l-2-N(Ra)<CH2)l-3-R^^. 
5 (13) -(CH2)l-2-N(Ra).(CH2)l-3-ORk 

(14) -(CH2)0-2-C(=O)-Rk 

(15) -C(=0)N(Ra)-.(CH2)l-2-R'^, 

(16) -(CH2)0-2-C(=O)N(Ra).(CH2)0-2-Rk, 

(17) -(CH2)l-2-N(Ra)C(=O)-(CH2)0-l-RK 

10 (18) -(CH2)l-2-N(Ra)C(=O)-O-(CH2)0-l-'R^. or 

(19) -Ci-4 alkyl which is: 

(i) substituted with aryl or -0-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, -Ci^ fluoroalkyl, 

15 alkyl, -O-Ci-4 fluoroalkyl, methylenedioxy attached 

to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk, -(CH2)l.3-R'^, 
-N(Ra).C(=O)-(CH2)0-3-R^> -N(Ra).(CH2)l-3-Rl^, 
-0-(CH2)l-2-R^^. or -N(Ra)-C(=O)-(CH2)0-2-R^; and 

20 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Cl-4 alkyl, 
-O-Ci^ haloalkyl, or -N(RaRb). 



Another embodiment of the present invention is a compound of 
25 Formula (I), wherein 

Rk is C3.8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
30 O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 
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wherein the cycloalkyl, aryl, bicydic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(I) halogen, 
5 (2) -OH, 

(3) -CN, 

(4) -Ci-4 haloallqrl, 

(5) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
10 -O-Cl-4 alkyl, -0-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, 

-SRa, -S(=0)Ra, .N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRcX -S02Ra 
-N(Ra)S02Rl>, -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(6) -O-Ci^ haloalkyl 

15 (7) -O-Ci^ alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is indqjendently -OH, -CN, 
-O-Ci.6 alkyl, -O-Ci-e haloalkyl, -C(=0)Ra, -C02Ra 
-SRa -S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra 

20 -N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(8) -N02, 

(9) oxo, 

(10) -C(=0)Ra, 

(II) -C02Ra, 

25 (12) -SRa, 

(13) -S(=0)Ra 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci^ alkyl-N(RaRb), 

30 (17) -N(Ra)C(=0)Rb, 

(18) -S02Ra, 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb, 

(20) -Rm, 

35 . (21) -CH(CH3)-Rni. 
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(22) <CH2)l-4-R^, 

(23) -(CH2)0-2-N(Ra)<CH2)0-2-R^, 

(24) -(CH2)0-2-O(CH2)0.2-R^, 

(25) -(CH2)0-2-S-(CH2)0-2-R"^, 

5 (26) -(CH2)0-2-C(=OHCH2)0.2-R°i, 

(27) .C(=O)-O-(CH2)0-2-R^, 

(28) -C(=0)N(Ra).Rm, 

(29) .N(Ra)C(=0)-Rin, 

(30) -N(Ra)C(=0)-(CH2)l-3-R™, wherein the -(CH2)l-3- moiety is 
10 optionally substituted with one of -N(RaRb), 

-N(Ra)C02R^ -S02Ra -N(Ra)S02R^ -S02N(RaRb), 
or-N(Ra)-C(Rb)=0, 

(31) -N(Ra)-C(=0)-N(Rb)-(CH2)l.2-R"^> 

(32) -N(Ra)-C(=0)-0-(CH2)l.2-R"^, or 
15 (33) -N(Ra)-C(=0)-N(Rb)S02-Rni; 



and all other variables are as originally defined above; 



or a pharmaceutically acceptable salt thereof. 

20 

In an aspect of this embodiment, Rk (i.e., the cycloalkyl, aryl, bicyclic 
caibocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
25 substituents (20) to (33). In a feature of this aspect, Rk is optionally substituted witii 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
(19), and is mono-substituted with one of the substituents (20) to (33), 

In another aspect of this embodiment, each Rm is independentiy C5-7 
30 cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independentiy selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
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ring fused to a 5- or 6-inembered, saturated or unsaturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from N, O and S; wherein 

tiie cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Ci-4 alkyl, -Ci-4 
5 haloalkyl, -O-Ci^ alkyl, -O-Ci-4 haloalkyl, -N(RaRb), phenyl, or 

-(CH2)l-2-phenyl; 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci^ alkyl optionally substituted 
with -O-Cl-4 alkyl, -Cl-4 haloalkji, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 

10 phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, 

-C02-(CH2)l.2-phenyl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms indq)endently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing fSrom 1 to 4 heteroatoms 
independently selected from N, O and S; and 

15 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with from 1 to 4 substituents each of which is independently 
halogen, -Cm alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
phenyl, or -(CH2)l-2-phenyL 

20 Another embodiment of the present invention is a compound of 

Formula (I), wherein Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and 
cyclohexyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle selected 
from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring 
selected from pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, pyranyl, 

25 tetrahydrofuranyl, imidazolidinyl, thiomorpholinyl, thia2X>lidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic 
ring selected from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyl, oxadiazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, fiiranyl, and pyridazinyl; or a bicyclic 

30 heterocycle selected from indolyl, indolinyl, tetrahydroquinolinyl, quinolinyl, 
tetrahydroisoquinolinyl, isoquinolinyl, l,4-dioxa-8-azaspiro[4,5]dec-8-yl, 
azabicyclo[2.2.1]hept-l-yl, azabicyclo[2.Ll]hex-l-yl, 2,3-dihydroben2ofuranyl, 
2,3-dihydrobenzo-l,4-dioxinyl, and benzo-l,3-dioxolyl; 

35 and all other variables are as originally defined above; 
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or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rk is as just defined except that it 
excludes cyclopropyl, pyranyl, oxopiperidinyl, l,4-dioxa-8-azaspiio[4.5]decyl, 
5 azabicyclo[2.2.1]heptyl, and azabicyclo[2.1.1]hexyl. 

In another aspect of this embodiment, the cycloall^l, aryl, bicyclic 
carbocycle, saturated het^oocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituaats each of which is iDdspead&a&y 

(I) fluoro, 
10 (2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -Ci-4 allcyl, which is optionally substituted wiA 1 or 2 

substituents each of which is independently -OH, -CN, 
15 -O-Ci-4 alkyl. -OCF3, -N(RaRb), -C(=0)N(RaRb), or 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), 

(6) -OCF3, 

(7) -O-Ci-4 alkyl 

(8) -NO2, 
20 (9) 0x0, 

(10) -C(=0)Ra, 

(II) -C02Ra 

(12) -SRa 

(13) -S(=0)Ra, 
25 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-(CH2)l.2-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02Ra 

30 (19) -Rm, 

(20) -CH(CH3)-Rm, 

(21) -CH2-Rm 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-Rm, 

(23) -0-(CH2)l-2-R«i. 

35 (24) -(CH2)0-l-S-(CH2)0-2-Rm, 
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(25) -(CH2)0-1~C(=OHCH2)0.2-Rin, 

(26) -(CH2)0-l-C(=O).O-(CH2)0.2W 

(27) -C(=0)N(Ra)-Rm, 

(28) -N(Ra)C(=0)-Rni, 

5 (29) -N(Ra)C(=0)-(CH2)l-2-R^, wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(RaRb), 

(30) -N(Ra)-C(=0)-N(Rb).(CH2)l-2-R°i, 

(31) -N(Ra)-C(=0)-0-(CH2)l.2-R°i, 

(32) -N(Ra)-C(=0>N(Rb)SO2-Rin, or 

10 (33) -OH. 

In another aspect of this embodiment, the substituents are selected 
from substituents (1) to (32) just defined. 

In another aspect of this aspect, the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic het^ocycle is 
IS optionally substituted with from 1 to 3 substituents each of which is independently 
one of the substituents (1) to (18) as just defined in the preceding aspect, and is 
optionally mono-substituted with one of the substituents (19) to (32) as just defined in 
the preceding aspect 

In still another aspect of this embodiment, each Rm is independendy 
20 aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated heterocyclic 
ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, 
thiazolidinyU and morpholinyl; or a 5- or 6-memb©red heteroaromatic ring selected 
from thienyl, pyridyl, inddazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, 
25 furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
30 substituents each of which is independently -C1-4 alkyl, -CF3, alkyl, 

-OCF3, 0x0, phenyl, -(CH2)l.2'Phenyl, -C(=0)-phenyl, -C02-phenyl, or 
-C02-CH2-phenyl; and 
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the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, 0x0, phenyl, or -(CH2)l.2-phenyl. 

In an aspect of this embodiment, the 5- or 6-membered saturated 
5 heterocyclic ring is selected fxom pyrrolidinyl, inaddazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, and moipholinyl. 

Anolfaer embodiment of the present invention is a compound of 
Formula (I), wherein R2 is -H or -Ci-6 alkyl which is optionally substituted with one 

of: 

10 (1) .N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -Ci^ 
alkyl, -Ci-4 haloalkyl, -O-C1-4 alkyl, haloalkyl, or 

-Co-6alkyl-N(RaRb), CM- 
IS (3) a 5- or 6-membered saturated monocyclic heterocycle which contains 
from 1 to 4 heteroatoms independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci-g alkyl, -O-Ci-6 alkyl, 0x0, or phenyl; 

20 and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, R2 is 
25 (1) -H, 

(2) -.Ci-4 alkyl, 

(3) .(CH2)l.3-N(RaRb), 

(4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 
30 -Ci-4 alkyl, -C1-4 fluoroalkyl, alkyl, .O-C1-4 fluoroalkyl, or 

-(CH2)l.3-N(RaRb); or 

(5) -(CH2)l-3R^ wherein Rt is a 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS. 

35 . 



-21- 



wo 03/035076 



PCT/GB02/04742 



Other embodiments of the present invention include a compound 
wherein R2 is -H or methyl; or R2 is -H; and all other variables are as originally 
defined above; or a pharmaceutically acceptable salt thereof, 

5 Another embodiment of the present invention is a compound of 

Formula Q, wherein R3 is -H or -C1-4 alkyl; 

and all other variables are as originally defined above; 

10 or a pharmiaceutically acceptable salt thereof « 

In an aspect of this embodunent, R3 is -H or methyl. In another aspect 
of this embodiment, R3 is -H. 

15 Another embodiment of the present invention is a compound of 

Formula (I), wherein R4 is 

(1) Ci-4 alkyl, 

(2) Ci-4 alkyl substituted with from 1 to 3 substituents each of 
20 which is independently -OH, O-C1-4 alkyl, or -O-C1-4 

haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aryls 
which are the same or different, and is optionally substituted 
with -OH, 

25 (4) Ci-4 alkyl substituted with one of: 

(i) C5-7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membeied saturated heterocyclic ring 
30 containing firom 1 to 4 heteroatoms 

independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 
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(v) a 9- or lO-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independendy selected from N, O and S, 
wherein at least one of the rings is aromatic; 
5 (5) C2-4 alkynyl optionally substituted with aiyl, 

(6) C3-7 cycloalkyl optionally substituted with aryl, 

(7) aiyl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fiised 
to a C5.7 cycloalkyl, 

10 (9) a 5- or 6-memb0red saturated heterocyclic ring containing from 

1 to 4 het^atoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independendy selected from N, O and S, or 

(11) a 9- or 10-membered fused bicyclic heterocycle containing 

15 from 1 to 4 heteroatoms independently selected from N, O and 

S, wherein at least one of the rings is aromatic; 
wherein 

each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 

20 to 4 substituents each of which is independently halogen, -OH, 

-Ci-4 alkyl, -Ci^ alkyl-ORa -C1-4 haloalkyl, -O-C1-4 alkyl, 
-O-Ci-4 haloalkyl, -CN, -NO2, -N(RaRb), -C1-4 
alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra -C02Ra .Ci-4 
alkyl-C02Ra -0C02Ra -SRa -.S(=0)Ra -S02Ra 

25 -N(Ra)S02Rb, ^S02N(RaRb), .N(Ra)C(=0)Rb, 

-N(Ra)C02Rb, -Ci^ alkyl-N(Ra)C02Rt>, phenyl, -Ci^ 
alkyl-phenyl, -0-phenyl, or -(CH2)0-2-het wherein het is a 5- 
or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 

30 optionally fused with a benzene ring, and is optionally 

substituted with 1 or 2 substituents each of which is 
independendy -C1-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, or -C02Ra; 

the saturated heterocyclic ring in (4)(iii) or (9) is 

35 optionally substituted with from 1 to 4 substituents each of 
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which is independently halogen, -Ci-4 alkyl, -Ci-4 haloalkyl, 
-O-Ci-4 alkyl, -O-C1-4 haloalkyl, 0x0, phenyl, or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 
5 the heteroaromatic ring in (4)(iv) or (10) or the fused bicyclic 

heterocycle in (4)(v) or (1 1) is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -Ci-4 alkyl, -Cl-4 haloalkyl, -O-C1-4 alkyl, 
-0"Ci-4 haloalkyl, 0x0, or phenyl; 

10 and all other variables are as origmally defined above; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
15 Formula 0), wherein R4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 

with an -OH, 

(2) Ci^ alkyl substituted with one of: 

(i) cyclohexyl, 
20 (ii) naphthyl, 

(iii) a fused bicyclic caibocycle selected from 




(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
25 atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 
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(3) (CHslj— C=C-R ^h^j^inRu is H or phenyl, 

(4) C3-6 cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyl, 

(6) a fiised bicyclic caifoocycle selected from 



z' ^ 



i<0 1^ -'-bo 
6o 



10 ^-^^^^,and 

(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 

(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

15 (9) a frised bicyclic heterocycle selected from 




, and 

wherein Zl is -H or -OH; 
20 each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 

naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Ci^ alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, -NO2, 
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-(CH2)l-2-N(RaRb), -.C(=0)Ra -C02Ra -SRa .S(=0)Ra -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)C02Rb; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-O-phenyl, or -(CH2)0-2-het wherein het is thiadiazolyl or indolyl, and 
5 het is optionally substituted with -Cl-4 alkyl, -CF3, -O-Cj-g allcyl, 

-OCF3,or-C02Ra; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independentiy halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, 0x0; 

10 and is additionally and optionally mono-substituted with phenyl or a 

heteroaromatic ring selected from pyiidyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independently halogen, -C1-4 alkyl, 
15 -CF3, -O-Ci-4 alkyl, -OCF3, or 0x0; and is additionally and optionally mono- 
substituted with phenyl; 

and all other variables are as originally defined above; 

20 or a pharmaceutically acceptable salt thereof . 

Another embodiment of the present invention is a compound of 
Formula (I), wherein R4 is: 




25 wherein 
Qis 

(1) ethynyl optionally substituted with aryl, 

(2) C5.7 cycloalkyl, 

30 (3) aryl, 
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(4) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, 

5 (6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
heteroatoncis independently selected from N, O and S, wherein at least 
one of the rings is aromatic; 
10 wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Ci^ alkyl, -Ci^ alkyl-ORa -C1-4 
haloalkyl, -O-Ci^ alkyl, -0-Ci^ haloalkyl, -CN, -NO2, -N(RaRb), 

15 -Ci^ alkyl-N(RaRb), .C(=0)N(RaRb), .C(=0)Ra -COaRa -Ci^ 

alkyl-C02Ra -OCOaRa, -SRa, -S(=0)Ra, ^02Ra, -N(Ra)S02Rb, 
-S02N(RaRb), .N(Ra)C(=0)Rb, .N(Ra)C02Rb, -Ci^ 
alkyl-N(Ra)C02Rb, phenyl, -C1-4 alkyl-phenyl, -O-phenyl, or 
-(CH2)0-2*"het wherein het is a 5- or 6-membeied heteroaromatic ring 

20 containing from 1 to 4 heteroatoms independently selected from N, O 

and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -C1-4 alkyl, -Ci^ haloalkyl, -O-C1-4 alkyl, -O-C1-4 
haloalkyl, or -C02Ra; 

the saturated heterocyclic ring in (5) is optionally substituted 

25 with from 1 to 4 substituents each of which is independenfly halogen, 

-Ci-4 alkyl, -C1-4 haloalkyl, -O-Ci-4 alkyi; -0-Ci_4 haloalkyl, 0x0, 

phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the ftised bicyclic heterocycle 
30 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -C1-4 alkyl, -C1-4 haloalkyl, -O-Ci-4 
alkyl, -O-Ci-4 haloalkyl, 0x0, or phenyl; 

R5 is H, methyl, or CH2OH, with the proviso that when R5 is CH2OH, then Q is aryl; 
35 and 
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p is an integer equal to zero, 1 or 2; 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

Jn an aspect of die preceding embodiment, Q is 

(1) C=C-R" wherein is H or phenyl, 

(2) phenyl or naphtfiyl, 

(3) cyclopentyl or cyclohexyl, 

(4) a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydion^hthalenyl, and bmzocycloheptyl, 

(5) a saturated heterocyclic ring selected fi-om the group consisting of 
tetrahydrofuranyl, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl, 
morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazoKdinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, benzo-13-dioxolyl, 
quinolinyl, and isoquinolinyl; 

wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -0H,/-Ci-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 
alkyl, -O-Ci-4 haloalkyl, -CN, -NO2, -Ci^ alkyl-N(RaRb), 
-C(=0)Ra -C02Ra -Cw alkyl-C02Ra. -SRa -S(=0)Ra -S02Ra. 
-N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C02Rb, -Cm 
alkyl-N(Ra)C02Rt>, phenyl, -(CH2)l-.2-phenyl, -O-phenyl, or 
-(CH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 
thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 
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thiadiazolyl or indolyl, and het is optionally substituted with -Ci^ 
alkyl, -CF3, -O-Ci-6 alkyl, -OCF3, 0x0, or -C02Ra; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -C1-4 
5 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, -C1-4 

alkyl-N(RaRb), -C(=0)Ra -C02Ra, -SRa -S(=0)Ra, >S02Ra 
-N(Ra)C02R^ phenyl, -(CH2)l-2-phenyI, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
10 -Ci-4 alkyl, -Ci^ haloalkyl, -O-Ci^ alkyl, -O-C1-4 haloallqrl, 0x0, 

phenyl, pyridyl, pyrazinyl, or pyiimidmyl; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -C1-4 alkyl, -Cl^ haloalkyl, -O-C1-4 alkyl, -O-Ci^ 

15 haloalkyl, 0x0, or phenyl. 

In another aspect of the preceding embodiment, Q is phenyl, which is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloro, -OH, -Ci^ alkyl, -Ci^ fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 
20 fluoroalkyl, -CN, -SRa -(CH2)l-2-N(RaRb), -S02Ra. -N(Ra)S02Rb, -S02N(RaRb), 
-(CH2)0-2-CO2Ra*, -(CH2)0-2-N(Ra)CO2Rb*, -NO2, or phenyl; 

each Ra is independently H, methyl, or ethyl; 
25 each Rb is independently H, methyl, or ethyl; and 

each Ra* and Rb* is independently H or -C1-4 alkyl. 

In another aspect of the preceding embodiment, the phenyl substituents 
are independently selected from the group consisting of fluoro, bromo, chloro, -OH, 
30 -Ci^ alkyl, -C1-4 fluoroalkyl, -0-Ci^ alkyl, -O-Ci^ fluoroalkyl, -CN, 

-(CH2)l-2-N(RaRb), .S02Ra, -N(Ra)S02Rb, -S02N(RaRbX -(CH2)0-2-CO2Ra*, 
-(CH2)0-2-N(Ra)CO2Rb*, -NO2, and phenyl. 

In still another aspect of the preceding embodiment, Q is phenyl which 
is optionally substituted with from 1 to 3 substituents, each of which is independendy 
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-F, -Br, -CI, -OH, -Ci-4 alkyl, -Ci-4 fluoroall^l, -O-Ci^ alkyl, -O-Ci-4 fluoroalkyl, 
-CN, -SRa or '-S02R^. In still another aspect of the preceding embodiment, Q is 

phenyl which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci^ alkyl, 
5 -O-Cm fluoroalkyl, -CN, or -S02Ra. 



In still another aspect of the preceding embodiment, Q is /?- 
fluorophenyl or 2,3-dimethoxyphenyl. In still another aspect of the preceding 
embodiment, Q is p-fluorophenyl. 

10 

In yet another aspect of the pieceding embodiment, and also a feature 
of each of the preceding aspects thereof, R5 is H and p is zero. 

A class of compounds of the present invention includes any compound 
15 ofFormula®, wherein 



Rl is -Rk; 



Rk is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
20 indepmdently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-6 aUcyl, which is optionally substituted with from 1 to 5 

25 substituents each of which is independentiy halogen, 

-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02Ra 
-SRa, -S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

30 (3) -N02, 

(4) oxo, 

(5) -C(=0)Ra 

(6) -C02Ra 

(7) -C(=0)N(RaRbx 
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(8) -C(=0>Ci:4alkyl-N(RaRb), 

(9) -Rm. 

(10) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
5 halogen, -OH, -CN, -Ci-4 haloallsyl, -O-Cm alkyl, 

-O-Cm haloalkyl, -C(=0)Ra -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), .N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb)=0. 

(1 1) -Co-4 alkyl-N(Ra)-C(M alkyl-Rm, 
10 (12) -QMalkyl-O-Co-4 alkyl-Rm, 

(13) -C(Malkyl-S-Co-4 alkyl-Rm, 

(14) -C(Malkyl-C(=0)-Co-4 alkyl-Rm, 

(15) -C(=0)-0-C(M alkyl-Rm, 

(16) -C(=O)N(Ra)-C0.4 alkyl-Rm, 
15 (17) -N(Ra)C(=0)-Rm, 

(18) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the aOyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-0-Cm alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02Ra, 
20 -SRa -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra. 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra).C(Rb)=0, 

(19) -N(Ra)-C(=0)-N(Rb)<:o^ alkyl-Rm, 

(20) -N(Ra)-C(=0)-0-Co-4 alkyl-Rm, or 

(21) -N(Ra)-C(=0)-N(Rb)S02-Co-4 alkyl-Rm; 

25 

wherein each Rm is independently aryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 heteroatoms independently 
selected -from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -Ci_4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, or 

-N(RaRb); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci^ alkyl or 0x0; and 
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each Ra and Rb is independently -H or -C1-4 alkyl; 

and all other variables are as originally defined above; 

5 or a pharmaeutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of Rk Rk is optionally substituted with from 1 to 3 
10 substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (21). 



Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is: 



15 




R6a 



is: 



(1) 



20 



(2) 



(3) 



-H, 

O X 



N 
H 



o 00 

X Jsi 

H H 




(Y')r 



.or 
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10 



wherein Xl is a single bond connecting the carbonyl cazbon to the 
carbon substituted with X2, -0-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02Ra; 
Yl is -H, halo or -Ci-4 alkyl; and 
r is an integer equal to zero, 1 or 2; and 

R6bis-Hor-N02;and 
R7 is -H or -Cm alkyl; 
and all other variables are as defined in flie class; 
or a phaimaceutically accqptable salt th^sof . 
15 In a feature of this sub-class, R^a and R6b are both -H; and 

R7is-Hor-CH3. 

Another class of compounds of the present invention includes any 
20 compound of Formula 0), wherein 

Rlis-Rk; 

Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
25 which is independently: 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-OH, -O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, 
30 -C02Ra. -SRa -S(=0)Ra, -N(RaRb), 

-C(=OHCH2)0-2N(RaRb). 
N(Ra)-C(=O>(CH2)0-2N(RbRC), -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -N02, 
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(4) -C(=0)Ra 

(5) -C02Ra 

(6) -C(=0)N(RaRb), 

(7) -C(=0)-Cm alkyl-N(RaRb), 
5 (8) -Rm, 

(9) -Cl-6 alkyl-Rni, wherein the allcyl is optionally substituted widi 

firom 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyl, -O-Ci^ alkyl, 
-0-Ci_4 haloalkyl, -C(=0)Ra -C02Ra -SRa 
10 -S(=0)Ra, -N(RaRb), -N(Ra)C02Rl'. -S02Ra, 

-N(Ra)S02Rb, -S02N(RaRb), or-N(Ra)-C(Rb>=0, 

(10) -Qm alkyl-N(Ra)-C(M alkyl-Rm, 

(11) -C(Malkyl-O-C0-4 alkyl-Rm, 

(12) -Co-4 alkyl-S-QM alkyl-Rm, 

15 (13) -<::o-4alkyl-C(=0)-C(M alkyl-Rm, 

(14) -C(=O)-O-C0-4 alkyl-Rm, 

(15) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

20 substituted with from 1 to 5 substituents each of which 

is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-O-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, 
-SRa -S(=0)Ra -N(RaRb), -N(Ra)C02Rb -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

25 (18) -N(Ra)-C(=0)-N(Rb)-Co-4 alkyl-Rm, 

(19) -N(Ra)-C(=0)-0-Co-4 alkyl-Rm, or 

(20) -N(Ra)-C(=0)-N(Rb)S02-Co-4 alkyl-Rm; 



wherein each Rm is independently aryl selected from phenyl and ns^hthyl; a 5- or 6- 
30 membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatonas independenfly selected from N, O and S; wherein 



-34- 



wo 03/035076 



PCT/GB02/04742 



the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independentiy -Ci^ alkyl or 0x0, and is 

additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0>phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -C1-4 alkyl or 0x0; 

10 

and all other variables are as originally defined above; 



or a pharmaceutically acceptable salt thereof. 



15 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (J) exactiy as defined in the class, 
except that in the definition of Rk Rk is optionally substituted with from 1 to 3 
substituents each of which is independentiy one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (20). 

20 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is phenyl which is 
mono-substituted (e.g., para-substituted) with one of: 
(1) fluoro, chloro, or bromo, 
25 (2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independentiy -OH, -O-C1-4 
alkyl, -OCF3, -C(=0)Ra -C02Ra -SRa -N(RaRb), or 
-C(=0)N(RaRb), 
(3) -NO2, 
30 (4) -Ci^alkyl-Rm, 

(5) -0.(CH2)1-2"R"^, 

(6) -(CH2)0-2-S-(CH2)0-2-Rm, 

(7) -N(Ra)C(=0)-Rm, 

(8) -N(Ra)C(=0)-(CH2)l-2-R"^> wherein the (CH2)l-2 moiety is 
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optionally mono-substituted with -N(RaRb) or 
-N(Ra)C02Rb, or 

(9) -N(Ra)-C(=0)-N(RbHCH2)l.2-R^; 

5 wherein is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-membei:ed heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

10 -N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci^ alkyl or 0x0; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

15 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently -Ci-4 alkyl or 0x0; and 

each Ra and Rb is each independently -H or -Ci-4 alkyl; 

20 and all other varaibles are as defined in the class; 

or a pharmaceutically acceptable salt thereof. 

Another class of compounds of the present invention includes any 
25 compound of Formula (J), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered saturated heterocyclic ring containing frx)m 0 to 1 oxygen 
30 atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 
optionally substituted with fix)m 1 to 3 substituents each of which is independently 
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(1) halogen, 

(2) -Ci^ alkyl, which is optionally siJjstituted with fix)m 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(s=0)Ra, -COiRa, 
5 -SRa .S(=0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), 

N(Ra)-C(=OHCH2)0-2N(R'>Rc), -S02Ra, 
-N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -N02. 

(4) oxo, 

10 (5) -C(=0)Ra 

(6) -C02Ra 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci-4alkyl-N(RaRb), 

(9) -SRa, 

15 (10) -S(=0)Ra 

(11) -S02Ra 

(12) -N(RaRb), 

(13) -Rm, 

(14) -Cl-6 alkyl-R™, wherein the alkyl is optionally substituted with 

20 from 1 to 5 substituents each of which is independently 

halogen, -OH, -CN, -C14 haloalkyl, -O-Ci^ alkyl, 
-0-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, -SRa, 
-S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

25 (15) -C0-4alkyl-N(Ra)-C0-4alkyl-Rm, 

(16) -Co^ alkyl-O-QM alkyl-Rm, 

(17) -Co^alkyl-S-Co-4alkyl-Rm, 

(18) -CO-4alkyl-C(=0)-Co^alkyl-Rni, 

(19) -C(=O)-O-C0-4 alkyl-Rm, 
30 (20) -C(=0)N(Ra)-Co-4alkyl-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci_4 haloallg^l, 
35 -0-Cm alkyl, -O-C1-4 haloalkyl, -C(=0)Ra -C02Ra, 
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-SRa -S(=0)Ra .N(RaRb), .N(Ra)C02Rb, -S02Ra 
.N(Ra)S02Rb -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(23) -N(Ra)-C(=0)-N(Rb)-Co-4 alkyl-Rm, 

(24) -N(Ra).C(=0)>0-Co-4 alkyl-Rm, or 

5 (25) -N(Ra)-C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 



wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; a 5- or 6-membeFed heteroaromatic ring 
10 containing from 1 to 3 het^atoms independently selected from N, O and S; or a 9- to 
10-membered bicyclic hetaxx:ycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aiyl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyU -O-C1-4 dlkyl^ -OCF3, or 
15 -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or 0x0, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-.2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-.2-phenyl; and 

20 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with 1 or 2 substituents each of which is independently alkyl 

or 0x0; 

and all other variables ate as originally defined above; 

25 

or a pharmaceutically acceptable salt thereof 



A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
30 except that in the definition of RK R^ is optionally substituted with from 1 to 3 

substituents each of which is independently one of die substituents (1) to (12), and is 
optionally mono-substituted with one of the substituents (13) to (25). 
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Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein 

Rl is: 





"^R^. R^ k/O P« 




n; V 



R8is: 

10 (1) -H, 

(2) -Ci_4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-C1-4 
alkyl, -OCF3, -C(=0)Ra. -COiRa, -SRa, -N(RaRb), or 
-C(=0)N(RaRb). 

15 (3) -C(=0)Ra 

(4) -C02Ra, 

(5) -C(=0)-(CH2)l-2-N(RaRb), 

(6) -S02Ra, 

(7) -(CH2)l-2-Rm, 

20 (8) -(CH2)0-2-C(=O)-(CH2)o.2-Rm, 

(9) -C(=O)-O-(CH2)0-2-Rm.or 
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(10) -C(=O)N(Ra)-(CH2)0-2-R°i; 



R9 is -H, -Ci_4 alkyl, or oxo; 



5 RlO is -H, -OH, -Ci-4 alkyl, -O-Ci^ alkyl, oxo, or -0-(CH2)l-2-R™ ; 



Rllis 

(1) -H. 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

10 substituents each of which is independently -OH, -0-Ci_4 

alkyl, -OCF3, -C(=0)Ra -C02Ra, -SRa -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra 

(4) -C02Ra, 

15 (5) -C(=OHCH2)l-2-N(RaRb), 

(6) -S02Ra. 

(7) -(CH2)l-2-R»n, 

(8) -(CH2)0-2-C(=O)-(CH2)0-2-R°i, 

(9) -C(=O)-O-(CH2)0-2-R™, or 
20 (10) -C(=O)N(Ra)-(CH2)0-2-R™; 



with the proviso that when one of R8 and Rl 1 is -(CH2)l-2-R™, 
-(CH2)0-2-C(=O)-(CH2)0-2-Rn*, -C(=O)-O-(CH2)0-2-Rm, or 
-C(=O)N(Ra)-(CH2)0-2-R™, then the other of R8 and Rl 1 is other than 
25 -(CH2)l-2-R™, -(CH2)0-2-C(=O)-(CH2)0-2-R°i. -C(=O)-O-(CH2)0-2-Rm, or 
-C(=O)N(RaHCH2)0-2-R°^; 

Rm is aiyl selected from phenyl and naphthyl; a 5- or 6-inenibered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
30 a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci^ alkyl, -CF3, -0-Ci«4 alkyl, -OCF3, or 
-N(RaRb); and 

tiie saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -C1-4 alkyl or 0x0; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0>phenyl, -CX)2-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -C1-4 alkyl 
10 or 0x0; and 

each Ra and Rb is independently -H or -C1-4 alkyl; 
and all other variables are as defined in the class; 

15 

or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (T), wherein 

20 

R2 is -H or methyl; 
R3 is-H; 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci^ alkyl, -CF3, 
-O-Cm alkyl, -OCF3, -CN, -SRa or -S02Ra; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -0-phenyl; 

and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, R4 is -CH2-Q; wherein Q is phenyl 
optionally substituted with from 1 to 3 substituents each of which is independently -F, 
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-CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, or -SOiRa; and is 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl. 

Aspects of this embodiment include a compound of Formula (T) in 
5 which R1 is as defined in any of the preceding classes or sub-classes. 

Another class of compounds of the present invention includes any 
compound of Formula (BO: 



OH 

N' 



10 



wherein T is: 



(1) -H. 

(2) -OH, 



(3) -Ci-4 haloallcyl, 

15 (4) -Ci-3 alkyl, optionally substitiited with -OH or -0-Ci^ alkyl, 

(5) -O-Ci^ haloalkyl, . 

(6) -O-Ci-4 alkyl 

(7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 
20 (9) -N(Ra)-C02Rb, 

(10) -N(Ra)-C(=0)-(CH2)l-2-N(RaRb), 

(11) -Rk, 

(12) -(CH2)1-4-RK 

(13) -(CH2)0-2-O-(CH2)0-2-Rk 

25 (14) -(CH2)0-2-N(Ra)-(CH2)0-3-Rk or 

(15) -(CH2)0-2-N(Ra)-C(=O)-(CH2)0-2-Rl^; 

Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
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O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
5 the aryl is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Ci-4 alkyl, -Ci-4 alkyl-ORa -C1-4 
haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, or >N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -C1-4 alkyl; -C1-4 alkyl-ORa; 
10 -Ci-4 haloalkyl; -O-C1-4 alkyl; -O-C1-4 haloalkyl; -C(=0)Ra; 0x0; 

ethylenedioxy spiio substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CH2-saturated heterocycle which is 

a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 
15 selected from N, O and S; or a 5- or 6-memberBd heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -C1-4 alkyl, -Ci^ alkyl-ORa, 
-Ci^ haloalkyl, -O-C1-4 alkyl, -O-Ci^ haloalkyl, or 0x0; and 

20 the bicyclic heterocycle is optionally substituted with from 1 to 4 

substituents each of which is independently -C1-4 alkyl or 0x0; 

R12 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently -F, -CI, Br, -C1-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, 

25 methylenedioxy attached to two adjacent carbon atoms, or phenyl; 
each Ra and Rb is independently -H or -C1-4 alkyl; and 

s is an integer equal to zero, 1, 2, or 3; 

30 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 
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A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula QJ) exactly as defined in the class, 
except that s is zero, 1 or 2; and witfi the proviso that when s is 1 or 2, T is -H. 

5 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (H), wh&mn 

R3is-H;and 

10 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -Q, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-Ci^ alkyl, OCF3, -CN, -SRa or -S02Ra; and is additionally and optionally 
mono-substituted with methylMedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenji; 

15 

and all other variables are as defined in the class; 

or a pharmaceutically acceptable salt thereof. 

In a feature of this sub-class, R4 is -CH2-Q; wherein Q is phenyl 

20 optionally substituted with from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, or -S02Ra; and is 

additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -0-phenyl; 

25 Still another class of compounds of the present invention includes any 

compound of Formula (HI): 




mi 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independentiy -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, alkyl, -OCF3, -CN, 

-SRa, or -S02R^; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -0-phenyl; 

5 

each Ra is independentiy -H or -Ci^ alkyl 

or a phannaceutically acceptable salt thereof, in a subclass of this class, Q is phenyl 
optionally substituted with fitom 1 to 3 substituents each of which is independentiy -F, 
10 -CI, -Br, -OH, -Ci^ alkyl, -CF3. -0-Ci^ alkyl, -OCF3, -CN, or -S02Ra 

Still another class of compounds of the present invention includes any 
compound of Formula (£), wherein 

15 Rl is 

(1) alkyl, which is optionally substituted with 1 to 3 

substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci^ alkyl, -O-C1-4 haloalkyl, -C(=0)Ra -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
20 -N(Ra)-C(=OHCH2)l.2N(RbRC), -S02Ra -N(Ra)S02Rb 

NR^ 

R ' 

-S02N(RaRb), -N(Ra)-C(Rb)=0, R° , 

-N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb 





(2) 


-(CH2)l-3-R^ 


25 


(3) 


-(CH2)1-3-0-(CH2)0-2-RK - 




(4) 


-(CH2)l-3-N-(CH2)0-2-Rl', 




(5) 


-(CH2)l-3-N(Ra)C(=O)-(CH2)0-2-Rk, 




(6) 


-(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-Rk, 




(7) 


-(CH2)0-3-C(=O)N(Ra)-(CH2)0-2-Rk, 


30 


(8) 


-C(=O)-(CH2)0-2-Rk 




(9) 


-C(CH3)2N(Ra)C(=0)OCH2Rk, 




(10) 


-C(CH3)2N(Ra)CH2Rk, 
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(1 1) -C(CH3)2N(Ra)C(=0)Rk or 

(12) -C(Rb)(N(Ra)C(=0)Rk)(CH20Rc), 



Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
5 -(CH2)l-3-Rk, then Rk is not phenyl; a bicyclic caibocycle selected from indanyl and 

tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membeied 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fiised to a 5- or 6- 

10 membered saturated or imsatuiated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxoIyl; 

wherein die aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 

15 substituents each of which is indepraidently 



20 



(5) 

(5) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 



(1) 
(2) 
(3) 
(4) 
(4) 



fluoro, chloro, or bromo, 

-OH, 

-CN, 

-CF3, 

-Ci^ alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra -C02Ra, -SRa or -N(RaRb), 
-OCF3, 
-O-Ci^ alkyl. 



25 



0x0, 

methylenedioxy attached to two adjacent ring carbon atoms. 



-C(=0)Ra, 

-C02Ra, 

-SRa 



30 



-S(=0)Ra 
-N(RaRb), 



-(CH2)0-2-C(=O)N(RaRb), 
-C(=0)-(CH2)l-2-N(RaRb), or 
-S02Ra; 
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and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof, 
S In a sub-class of this class, Rl is 

(1) -Cl-4 alkyl, which is optionally substituted with 1 to 3 

substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
10 -N(Ra)-C(=OHCH2)l.2N(RbRC), ^02R^ -N(Ra)S02Rl>, 

NR^ 

-S02N(RaRb),-N(Ra)-C(Rb)=0,or R*' , 

(2) -(CH2)l-3-Rk 

(3) -(CH2)l-3-O-(CH2)0-2-Rk, 

(4) -(CH2)l-3-N-(CH2)0-2-Rk, 

15 (5) -(CH2)l-3-N(Ra)C(=O)-(CH2)0-2-RK 

(6) -(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-Rk. 

(7) -(CH2)0-3-C(=O)N(RaHCH2)0-2:RKor 

(8) -C(=O)-(CH2)0-2-Rk- 

20 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I), wherein 

R2is-H;and 

25 R^ is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, -SRa or -S02Ra; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 



30 



each Ra and Rb is independently -H or -ClA alkyl; 
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Rk is aiyl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-Rk, then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 

tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
5 heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fiised to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicycUc heterocycle is not benzo-l,3-dioxolyl; 
10 wheiein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 

heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 
15 (3) -CN, 

(4) -CF3, 

(4) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, "C(=0)Ra -C02Ra -SRa or -N(RaRb), 

20 (5) -OCF3, 

(5) -O-Ci-4 alkyl, 

(8) 0x0, 

(9) methylenedioxy attached to two adjacent ring caibon atoms, 

(10) -C(=0)Ra 
25 (11) -C02Ra, 

(12) -SRa 

(13) .S(=0)Ra 

(14) -N(RaRb), 

(15) -(CH2)0-2-C(=O)N(RaRb), 
30 (16) -C(=0)-(CH2)l.2-N(RaRb), or 

(17) -S02Ra; 



and all other variables are as defined in the class; 
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or a pharmaceutically acceptable salt thereof. 

In a feature of this sub-class, R4 is -CH2-Q; wherein Q is phenyl 

optionally substituted with from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, or -SOiR^; and is 

5 additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring caibon atoms, phenyl, or -O-phenyl; 

Still another class of compounds of the present invention includes any 
compound of Formula (IV): 



10 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, - 
SRa, or -S02R^; and is additionally and optionally mono-substituted with 
15 methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each is independently -H or -Ci-4 alkyl 

or a pharmaceutically acceptable salt thereof. 
20 In a sub-class of this class, Q is phenyl optionally substituted with from 

1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, 
-CF3, -O-Ci-4 alkyi, -OCF3, -CN, or -SOzRa. 

Still another class of compounds of the present invention includes any 
compound of Formula (V): 



-49- 



wo 03/035076 



PCT/GB02/04742 




wherein 
5 Rl3is-Hor-Ci^alkyl; 

Rl4 is -H, -Ci-6 alkyl, -C(=0)-Ci-6 alkyl, -C(=O)-(C3i2)0-2-J, or 
-C(=O)-O-(CH2)0-2-Ji wherein J is aiyl selected from phenyl and naphthyl; a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
10 independently selected from N, O and S; or a 5- or 6-membered heteroaiomatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 

wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -C1-4. alkyl, 
-OCF3, or -0-Ci^ alkyl; and 
15 wherein the saturated heterocyclic ring or heteroaromatic ring is 

optionally substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, bromo, -CF3, -Ci^ alkyl, -OCF3, -O-C1-4 

alkyl, or 0x0; 

20 R15 and R16 are each independently -Ci-6 alkyl; or altematively r15 and R16 

togetfier with the carbon atom to which they are both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
25 independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, -0-Cm alkyl, -OCF3, -CN, 
-SRa or -S02R^; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -0-phenyl; 

each Ra is independently -H or -Ci^ alkyl 
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or a phannaceutically acceptable salt thereof. 

In a sub-class of this class, Q is phenyl optionally substituted with from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, 
5 -CF3, -O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl. 

A sub-class of tfie preceding class of compounds of the present 
invention includes any compounds of Formula (V), wherein Rl5 and Rl6 are both 
10 methyl; or alternatively Rl^ and Rl6 together with the carbon atom to which they aie 
both attached form cyclohexyl; 

and all other variables are as defined in the class; 

15 or a phannaceutically acceptable salt thereof. 

It is to be und^tood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or more of r1, r2 r3, r4 Ra Rb rc^ Rd Rk and R^^ is independently 
20 defined in accordance with its definition in one of the embodiments or an aspect 

thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

25 

An aspect of the present invention is a compound selected firom the 
group consisting of 

4-fluoroben2yl)-5,6-dihydroxy-2-[l-methyl-l-(methylamino)ethyl]pyrimidine-4- 
30 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmorpholin-3-yl)pyriniidine-4^ 
carboxamide; 
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2-[l-benzoyl-4-(NJ^-KiimethylgIycyl)piperazin-2-yl]-^^ 
dihydroxypyriiiiidme-4K:arboxaim 

2-<l-ben2oyl-4-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-^ 
5 caiboxannde; 

N-(4-fluorobenzyl>5,6Klihydroxy-2-<l-methylpiperidin-2-yl^ 
carboxamide; 

10 NK4-fluorobenzyl>5,6-dihydroxy-2-[l^pyridi^^ 
tetrahydiioqmnoUn-2-yl]pyriimdine-^ 

N"(4-fluorobenzyl>5,6-dihydroxy-2-[4-methyl-l-(pyridin-2-ylc^ 
yl]pyrimidine-4-caiboxaimde; 

15 

N-(4-fluorobenzyl)-5,6Klihydroxy-2-[l-methyl-4-(pyridin-2-ylcarbony0 
yl]pyriinidine-4-carboxainide; 

2-(l-^thylpiperidin-2-yl)-N<4-fluorobenzyl)-5,6-dihydroxyp 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy~2-(4-isopropyl-I-methylpiperazin-2~yO^ 
4-carboxainide; 

25 2-[ 1 -(acetylaiiuno)cyclohexyl]-N-(4-fluorobenzyl)-5,6-dihydroxypyrii^ 
carboxamide; 

N-(4-fluorobenzyl>5,6-<fihydroxy-2-[l-(moiphoKn-4-ylacetyl)piperi^^ 
yl]pyrimidine-4-carboxamide; 

30 

N-(4-fluorobenzyl)-5,6-<fihydroxy-2-(pym)lidin-l-ylmethyI)py^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-<l-methylpycrolidn-2-^^ 
35 carboxamide; 
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2-[l-(N^-dimethylglycyl)piperidin-2-yl]-N-(4-fluorobenzyl)-5,^ 
dihydroxypyriimdine-4-carboxamide; 

5 N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-methyH-[(pyridin-2- 
lcarbonyl)aimno]ethyl }pyrimidine-4-carboxaimde; 

2-[l-(dimethylaimno)-2-phenylethyl]-NK4-fluoroben^^ 
caiboxamide; 

10 

2-{ l-[(2,4-dimethyl-13-tWazol-5-yl)caibonyl]pi^^ 
dihydioxypyriimdine-4*caiboxa2iiide; 

2-[l-(3-chlorobenzoyl)-4-methylpipera2in-2-yl]-N-(4-fluoro^ 
15 dihydroxypyrimidine-4<;aiboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-4-(methylsul^ 
yl]pyriinidine-4-caiboxamide; 

20 N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-isopropyl-4-methylpiperazi 
4-carboxainide; 

N-(3-bromo-4-fluorobenzyl)-2-[l-(dimethylamino)-l-methylethyl]--5,6- 
dihydroxypyiimidine-4-carboxainide; 

25 

2-[l-(dimethylamino)cyclohexyl]-N-(4-fluorobenzyl)-5,6-dihyd^^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-[(pyridin-2- 
30 ylcarbonyl)amino]cyclohexyl }pyriinidine-4-carboxainide; 

2-(4-benzyl-l-methylpiperazin-2-yl)-N-<4-fluorobenzyl)-5,^^ 
carboxamide; 
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N-(2,3-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(l-piperidin-l- 
ylethyl)phenyl]pyriinidine-4<;arboxainide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl- 1 ,2,3,4-tetrahydroisoquinolin-3- 
5 yl)pyiiimdine-4-carboxaiiiide; 

N-(2,3^iimethoxybenzyl>2-[l-(N,N-^ethyl^^^ 
dihydroxypyriimdine-4-caAoxainide; 

10 241Kanilino^^bonyl)piperi<fin-2-yl]-N-(4-fluorobe^^ 
catboxamide; 

2-[(2S,4R)-l-bOTzoyl-4-(benzyloxy)pyn-oUdin-2-yl]-NK4-fluorol^ 
dihydroxypyriimdine-4-carboxamide; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)piperidin-^^ 
yl]pyrimidine-4-carf)oxaim(ie; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-(morpholin-4-ylacetyl)- 1 ,2,3»4- 
20 tetrahydroisoquinoKn-3-yl]pyiiinidine-4-carboxaniide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-phenyl-l-((pyridin-2- 
lcarbonyl)ainino]ethyl }pyrimidine-4-carboxamide; 

25 2-(l-benzoylpiperidin-2-yl)-N~(4-fluorobenzyl)-5,6-dihydroxypyri^ 
carboxamide; 

2-(l-benzylpiperidin-2-yl>NK4-fluorobenzyl>5,6Klihydroxypy^ 
caiboxamide; 

30 

2-(l-benzoylpyrn)Udin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxyp^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydK)xy-2~(l-isonicotinoylpiperidin-2^ 
35 carboxamide; 
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N-(23-^methoxybenzyl)-5,6-dihydroxy-2-(l-isomcotinoylpiperi 
4-carboxainide; 

5 N-<4-fluorobenzyl)-5,6-dihydroxy-2-[l-(methylsulfonyl)piperidm 
caiboxamide; 

2-(l-benzoyl-l,23,4-tetrahydroquinoUn-2-yl)-N-<4^^ 
dihydroxypyrimidine-4-carix)xaniide; 

10 

2-{ l-[(NJ^-Kiimethylglycyl)amino]-2-^^ }-N-(4-fluorob©azyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-(2,3-dimetiioxybenzyl)-5,6HJihydroxy-2-[4-(piperidin-l- 
15 ylmethyl)phenyl]pyrinudine-4-cari>oxam 

2-{4-[(diethylamino)methyl]phenyl}-N-(23-<timethoxybei^ 
dihydn)xypyrinudine-4-carboxainide; 

20 N-(4-fluorobeiizyl)-5,6-dihydroxy-2-[l-(pyridin-4-ylmefliyl^^^ 
yl]pyrimidine-4-carboxainide; 

2-(l-benzoylpyrrolidin-2-yl)rNK23-dimethoxyben2yl>5,6-dihydro 
carboxamide; 

25 

tert-butyl 2-(4-{ [(4-fluorobenzyl)ammo]carbonyl}-5,6-<iihydroxypyiiixiii^ 
yl)morpholine-4-carboxylate; 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-[l-(pyridin-3-ylcarbonyl)piperidin-2- 
30 yl]pyrimidine-4-carboxamide; 

2-[2-(N,N-dimethylglycyl)-l,23,4-tetrahydroisoquinolin~3-yl]-N- 
5,6-dihydroxypyrimidine-4-carboxainide; 
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2-(l-benzoyl-2,3-dihydro4H-indol-2-yl)-NK4-fluorobeM^^ 
dihydix)xypyrimidine-4-caiiD0xaimde; 

2-(2-ben2oyl-l^,3,4-tetrahydroisoquinolin-3-yl)-N-<4-fI 
5 dihydK)xypyrirddine-4-carboxaim 

2<l-amino-2-phenylethyl)-N"(4-fluorobenzyl>5,6-dihydrox^ 
carboxatnide; 

10 2-(4-benzylmorpholm-3-yl)-N-^4-fluorobeiizyl)-5,6^^ 
carboxamide; 

N-(4-fluoroben2yl)-5,6Klihydroxy-2-{l-[(l-methyl-lH^^ 
yl)carbonyl]piperidiii-2-yl }pyrinudine-4-carboxamide; 

15 

N-(2,3-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(morpholin-4- 
ylmethyl)phenyl]pyriimdine-4-carboxaimde; 

iV-(4-fluorobenzyl)-5,6-dihydroxy-2-(morphoUn-4-ylme1hyl)p 
20 carboxamide; 

iV-(4-Huorobenzyl)-5,6-dihydroxypyriinidine-4-carboxamide; 

2-{4-[({ [(2-<jhlorophenyl)sulfonyl]anuno}carbonyl)aniino]thien-3-yl }-N-(2,3- 
25 dimethoxybenzyl)-5,6-^hydroxypyriimdine-4 carboxamide; 

iV^-(4-fluorobenzyl>5,6-dihydroxy-Ar^-(pyridin-2-y^ 
dicaiboxamide; 

30 2-BeMyl-7V^(4-fluorobenzyl)-5-hydroxy-6-(2-morpholin-4-ylethoxy 
carboxamide; 

and pharmaceutically acceptable salts thereof. 
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Another aspect of the present invention is a conoipound selected from 
the group consisting of 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-niethylpiperidin-2-yl)pyr^ 
5 caiboxamide; 

2-[l-(dimethyIamino>l-niethylethyl]-N-(4-fluorobenzyl)-5,6Kfi 
caiboxamide; 

10 N-(4-fluonjbenzyl)-5,6-dihydroxy-2-<4-methylmorpholin-3-yl^ 
carboxamide; 

2-[(dimethylamino)(phenyl)methyl]-N-(4-fluorobenzyl)-5,6-dihydroxyp^ 
caiboxamide; 

15 

2-{4-[(diethylamino)methyl]phenyl}-N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-benzyl-5,6-dihydroxy-2-(3-phenylpropyl)pyrimidine-4-carboxaim 

20 

N-(4-fluoroben2yl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)-l,2,3,4- 
tetrahydroqidnoUn-2-yl]pyriinidine-4-carboxainide; 

and pharmaceutically acceptable salts thereof. 

25 

Another aspect of the present invention is a compound selected from 
the group consisting of 

benzyl l-[4-({ [4-fluoro-2-(methylsulfonyl)benzyI]amino}carbonyl)-5,6- 
30 dihydroxypyrimidin-2-yl]-l-methylethyicaibamate; 

2-(l-aniinO"l-methylethyl)-N-[4-fluoro-2-(methylsulfonyl)benzyl]-5,6- 
dihydroxypyrimidine-4-caiboxamide; 
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2-[l-(dimethylainino)-l-methylethyI]-N-[4-fluoro-2-(methylsulfony 
dihydroxypyriinidine-4-carboxainide; 

2-(l-aminocyclopropyl)-N-(4-fIuorobenzyl)-5,6-dihydroxypyi^ 

5 

2-[l-(dimethylamino)cyclopropyl]-N-(4-fluoroben2yl)-5,6-dihydrox^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-[(pyrazin-2- 
10 ylcarbonyl)amino]cyclopropyl }pyrimidine-4-carboxaimde; 

benzyl l-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5,6-^hydroxypyr^ 
yl)cyclopentylcarbamate; 

15 2-(l-anun(x:yclopentyl)-N-(4-fluorobenzyl)-5,6-dihydroxypy^ 

2-[l-(dimethyIaimno)cyclopentyl]-N-(4«fluorobenzyl)-5,6-di^ 
carboxamide; 

20 2-(l- { [(ethylamino)carbonyl]araino } -l-methylethyl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriinidine-4-carboxaimde; 

2-[l-(benzylanuno)-l-methylethyl]-N-(4-fluorobenzyl)-5,6-dihydrox)^ 
carboxamide; 

25 

2-[l-(benzoylamino)-l-methylethyl]-N-X4-fluorobenzyl)-5,6-dihydroxypy^ 
carboxamide; 

2-{ l-[benzyl(methyl)aii}ino]-l-methylethyl }-N-(4-fluorobenzyI)-5,6- 
30 dihydroxypyiimidine-4-carboxamide; 

2-[ l-(dimefliylamino)- l-methylethyI]-N-<2-^thoxybenzyl)-5,6-dihydroxj^ 
4-carboxamide; 
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N-(2-chlorobenzyl)-2-[l-(dimethylanuno)-l-methylethyl]-5,6-di^ 
carboxaniide; 

N-(2-chlorobenzyl)-2-[l-(dimethylamino)-l-methylethyU 
5 carboxamide; 

N-(5-chIoro-2-me1hylbenzyl)-2-[l-(dimethylaimno>l-methyleA^ 
dihydroxypyrimdine-4-carboxaimde; 

10 N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-methyl-l-[(pyrazin-2- 
ylcaibonyl)anuno]elhyl}pyriimdine-4-carboxami^ 

2-[l-(diethylamino)-l-me1hylethyl]-N-(4-fluorobenzyl)-5,6-dihy 
carboxaniide; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2<l-methyl-l-morpholin 
caiboxamide; 

N-(4-fluoiobenzyl)-5,6-dihydroxy-2-<l-methyl-l-piperidin-l-yleA^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-^hydroxy-2<l-methyl-l-pyn:olidin-l-yleA^ 
carboxaniide; 

25 N-(4-fluorobenzyI)-5,6-dihydroxy-2-{ l-methyH-[methyl(pyridin-4- 
yhnethyl)amino]ethyl }pyrimidine-4-caiboxamide; 

2-[l-(dimethylamino)~l-methylethyl]-5,6-dihydroxy-N-[2- 
(methyltWo)benzyl]pyriniidine^carboxainide; 

30 

Nl,Nl-diethyl-N'-2— [l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyrinudin-2-yl>l-methylethyl]ethanedianiide; 

2-(l-(l,4-dioxa-8-a2aspiro[4.5]dec-8-yl)-l-methylethyl]-N-(4-fluo 
35 dihydroxypyrimidine-4-carboxamide; 
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N-(4-fluoroben2yl)-5,6-dihydroxy-2-(l-methyl-l-{[(l-methyl-lH^^ 
yl)carbonyl]aimno}ethyl)pyriinidine-4-carboxamide; 

5 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-l-(4-oxopiperidin-l- 
yl)ethyl]pyrimidine-4-carboxaimde; 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-{l-methyl-l-[melhyI(pj^ 
ylmethyl)aimno]ethyl }py]iimdine-4-caiboxamide; 

10 

N-[l-(4-{[(4-fluorobenzyl)animo]caibonyl}-5,6-^hyd^ 
methylethyl]-4-methybnoiphoUne-2K:aiboxamide; 

2-{l-[acetyl(methyl)amino]-l-methylethyl}-N-(4-fluorobenzyl^^^ 
15 dihydroxypyriniidine-4-carboxamide; 

2-[l-(acetylainino)-l-methylethyl]-N-(4-fluorobenzyl)^^ 
carboxamide; 

20 2-{l-[4-(dimethylainiiio)piperidin-l-yl]-l-methylethyl^ 
dihydroxypyriiiiidine-4-carboxainide; 

N-(23-dimethoxybenzyl)-2-[l-(dimethylammo)-l-methylethyl^ 
dihydroxypyrimidine-4-carboxainide; 

25 

2-[4-(dimethylamino)telTahydro-2H-pyran-4-yl]-N-(4-fluorobenzyl>^ 
dihydroxypyrimidine-4-carboxarnide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7-azabicyclo[2.2.1]hept-l- 
30 yl)pyriinidine-4-caiboxaiiiide; 

2<7-acetyl-7"azabicyclo[2.2J]hept-l-yl)-N-(4-fIuorobenzyl)-5,^^ 
dihydroxypyrimidine-4-carboxamide; 
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2-(2-acetyl-2-azabicyclo[2JJ]hex-l-yl)-N-(4-fluoroben2yl)-5,6- 
dihydroxypyiimidine-4-carboxamide; 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-(2-methyl-2-azabicyclo[2JJ]he^ 
5 yl)pyrimidine-4-carboxainide; 

tert-butyl (2S,4R)'4-(beiizyloxy>2-(4-{ [(4-fluorobenzyl)amm 
dihydtoxypyrinudin-2-yl)piperidine-l-carboxylate; 

10 2-[(2S,4R)-4-(benzyloxy)piperidin-2-yl]-NK4-£luoro^ 
dihydioxypyriinidine-4K:arboxamide; 

2-[(2S,4R)-4-(benzyloxy)-l-methylpiperidin-2-yl]-NK4-fl^^ 
dihydK)xypyriinidine-4-carboxamide; 

15 

N-(4"fluorobenzyl)-5,6-dihydroxy-2-[(2S,4R)-4-hydroxy-l-^^ 
yl]pyrimidiTie-4-carboxamide; 

2--[l-acetyl-4-(ben2yloxy)piperidin-2-yl]-N-(4-fluorobenzyl)-5,6- 
20 dihydK>xypyrimidine-4-carboxaimde; 

2-(l-ethyl-4-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydrox^ 
carboxamide; 

25 N-(4-fluoroben2yl)-5,6-dihydroxy-2-[4-methyl-l-(pyrazin-2-ylcarbony 
yl]pyrimidine-4-carboxainide; 

tert-butyl 3-(4-{ [(4-fluorobenzyl)ainino]carbonyl}-5,6-dihydroxypyrimidin-2-' 
yl)thiomorpholine-4-carboxylate; 

30 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-thiomoipholin-3-ylpyriimdine^ 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylthiomorphoUn-3-y0^ 
carboxamide; 

35 
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N-(4-fluorobenzyI)-5,6Kiihydroxy-2-[4-(pyridin-2-ylcarbonyl)^^ 
yl]pyrimidine-4-carboxaimde; 

2-<4-acetyltWomoiphoUn-3-yl)-N-(4-fluorobenzyl)-5,6-dihy^^ 
5 carboxamide; 

tert-butyl l-(4-{ [(4-fluorobenzyl)ainino]cajix>nyl}-5,6HiihydiDx 
methoxyeihylcarbainate; 

10 2-[ l-(dimethylaiiuno)-2-methoxyethyl]-N-<4-fluorobeiizyl>^ 
4-carboxaimde; 

2-[Hacetylaimno)-2-methoxyethyl]-N-(4-fluorobenzyl)^^ 
carboxamide; 

15 

2-(l-a3iiino-2-methoxyethyl>N-(4-fluorobenzyl)-5,6-dihydix)x^ 
carboxamide; 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-{2-methoxy-l-[(pyridin-2- 
20 ylcarbonyl)amino]ethyl }pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl>2-[l-(formylamino)-2-methoxyethyl]-5,6Hlihydroxypy^ 
carboxamide; 

25 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methoxy-l-(methyla3mno)eA^ 
carboxamide; 

2-{ l-[acetyl(methyl)amino]-2-methoxyethyl } -N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

30 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-{2-methoxy-l-[me%l(pyri 
ylcarbonyl)amino]ethyI }pyrimidine-4-<:arboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[(4R)-3-(pyridin-2-ylcarbonyl>l,^ 
35 yl]pyrimidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5,6-ciihydroxy-2-[(4R)- 1 3-thiazoUdin-4-yl]pyrimidine-4- 
carboxaioide; 

5 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[(4R)-3-methyl-13-tWaM 
4-caiboxairdde; 

2-(3-acetyl- 1 3-tMazoUclin-2-yl)-N-(4-fluorobenzyl>^ 
carboxamide; 

10 

N-(4-fluoroben2yl)-5,6-dihydK)xy-2<3-methyl-13-thiazoKdm 
caiboxamide; 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-<l^,4-trim 
IS caiboxamide; 

2-[2,4-dimethyl-l-(pyrazin-2-ylcarbonyl)piperazin-2^ 
dihydroxypyriimdine-4-carboxaimde; 

20 2-(l-acetyl-2,4-dimethylpiperazin-2-yl)-N-(4-fluorobeiizyl)-5,6- 
4-carboxatmde; 

tert-butyl l-(4-{ [(4-fluorobenzyl)ainino]carbonyl}-5,6-dihydroxypyrimid^ 
methoxy-l-methylethylcarbamate; 

25 

2-(l-ainino-2-methoxy-l~methylethyl)-N-(4-fluorobeiizyl)-5,6-dihydroxy^ 
4-carboxaimde; 

2-[l-(acetylaimno)-2-methoxy-l-methylethyl]-N-(4-fluorobenzyl)-5,^ 
30 dihydioxypyriimdine-4K:arboxamide; 

2-[l-(dimethylamino)-2-methoxy-l-methylethyl]-N-<4-fluorote^ 
dihydroxypyriniidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methoxy-l-methyl-l^ 
(me1hylamino)ethyl]pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-^hyckoxy-2-{2-methoxy-l-methyl-l-[(pyri 
5 ylca]ix>nyI)ainino]ethyI }pyriimdine-4-carboxainide; 

2-<l^-<iimethylpiperidin-2-yl)-N-(4-fluoroben^ 
carboxamide; 

10 2-{ l-[acetyl(methyl)anuno]-2-methoxy-l-methylethyl}-N-(4^^ 
dihy<tDxypyriimdine-4-caiboxaniide; 

N-(4-fluoiobenzyl)-5,6-Klihydroxy-2-{2-me1hoxy-l-meA^^ 
ylcaibonyl)ainino]ethyl lpyriimdine-4-caiboxainide; 

15 

2-{l-[(cyclohexylmethyI)(methyl)aiiuno]-2~methoxy-l-methylethyl^ 
£luorobenzyl)-5,6-dihydroxypyriinidine-4-carboxaniide; 

2-{ l-[(cyclohexyhnethyl)amino]-2-methoxy- 1-methylethyl }-N-(4-fluorobeiizyl)-5,6- 
20 dihydroxypyriimdine-4-carboxaimde; 

2-{l-[(cyclohexylmethyl)aimno]-2-methoxy-l-methyleth^^ 
dihydroxypyrinudine-4-carboxamide; 

25 2-(4-acetyl-l,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-di 
4-carboxainide; 

2Kl-acetyl-2-methylpiperidm-2-yl>N-(4-fluorobenzyl)-5,6-^ 
carboxamide; 

30 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methyl-l-(pyia2in-^^ 
yl]pyriniidine-4-carboxamide; 

N-(2,3-dimethoxyben2yl)-2-<l,2-dimethylpiperidin-2-yl)-5,6-^ 
35 carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methyl-l-(pyridin-2-ylc^^ 
yl]pyriniidine-4-carboxamide; 

5 2-{l-[(2,4-dimethyI-13-tWazol-5-yI)caii>onyl]-2^ 
fluorobenzyl)-5,6-dihydroxypyriinidine-4-carix>xam 

2"[(2S)-l-acetyl-2-methylpyiroKdin-2-yl]-N-(4-fl^ 
dihydroxypyriinidine-4-carboxamide; 

10 

and pharmaceutically acceptable salts theieof. 

Other embodiments of the present invCTtion include the following: 
(a) A phaimaceutical composition comprising a compound of 

Formula (I) and a pharmaceutically acceptable carrier. 
15 (b) A pharmaceutical composition which comprises the product 

prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(I) and a phaimaceutically acceptable carrier. 

(c) The pharmaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HIV infection/AIDS treatment 

20 agent selected from the group consisting of HIV/AIDS antiviral agents, 
immunomodulators, and anti-infective agents, 

(d) The pharmaceutical composition of (c), wherein the HIV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HTV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 

25 nucleoside HTV reverse transcriptase inhibitors. 

(e) A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (T) and a 
therapeutically effective amount of an HIV infection/AIDS treatment agent selected 

30 from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and 
anti-infective agents. 

(f) The combination of (e), wherein the HFV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HIV protease 
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HTV 

35 . reverse transcriptase inhibitors. 
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(g) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises adnainistering to the subject a therapeutically effective 
amount of a compound of Formula (I). 

(h) A method of preventing or treating infection by HIV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Fomiula (J). 

(i) The method of (h), wherdn the compound of Formula Q) is 
administered in combination with a th^peutically effective amount of at least one 
antiviral selected fiom the group consisting of HIV protease inhibitors, non- 
10 nucleoside HIV reverse transcriptase inhibitors, and nucleoside HTV reverse 

transcriptase inhibitors. 

(j) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (I). 

IS (k) The method of (j), wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HTV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors 

(1) A method of inhibiting HTV integrase in a subject in need 

20 thereof which comprises administering to the subject the pharmaceutical composition 
of (a), (b), (c) or (d) or the combination of (e) or (f), 

(m) A method of preventing or treating infection by HIV in a 
subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

25 (n) A method of preventing, treating or delaying the onset of AIDS 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the 

30 preparation of a medicament for: (a) inhibiting HIV protease, (b) preventing or 

treating infection by HTV, or (c) preventing, treating or delaying the onset of AIDS. 
In these uses, the compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS 
antiviral agents, anti-infective agents, and immunomodulators. 
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Additional embodiments of the invention include the pharmaceutical 
compositions, combinations and methods set forth in (aXn) above and the uses set 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a pharaiaceutically acceptable 
salt 

As used herein, the temi "Ci^ alkyF' (or "Ci-Ce alkyl") means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 

10 the hexyl alkyl and pentyl allgrl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. "C^ alkyl" means n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. 

The term "Co" as employed in expressions such as "Co-6 alkyl" means 
a direct covalent bond. For example, when Rl in Compound I is -Cq^ allgrl-O-Co.6 

15 alkyl-Rk then Rl is -O-Rk when both allqrl groups are Cq alkyl. Similarly, when an 
integer defining the presence of a certain number of atoms in a group is equal to zero, 
it means that the atoms adjacent thereto are connected directly by a bond. For 

exaiiq)le, when is wherein p is an integer equal to zero, 1 or 2, then 

R^ has the following structure when p is zero: . 

20 The term "-Ci-6 alkyl-" refers to a Ci to C6 Unear or branched alkyl 

group as just defined which is bivalent. It can alternatively be referred to as "Ci-g 
alkylene" or "Ci-6 alkanediyl". A class of alkylenes of particular interest with respect 
to the invention is -(CH2)l-6-, and sub-classes of particular interest include -(CH2)l- 
4-. -(CH2)l-3- -(CH2)l-2-, and -CH2-. 

25 The term "C2.5 alkenyl" (or "C2-C5 alkenyl") means linear or 

branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the 
pentenyl isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-propenyl, 2- 
propenyl, and ethenyl (or vinyl). Similar terms such as "C2-3 alkenyl" have an 
analogous meaning. 

30 The tenn "-C2-5 alkenyl-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent. It can alternatively be referred to as 
"C2-5 alkenylene" or "C2-5 alkenediyl". 
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The term "C2-5 alkynyl" (or "C2-C5 alkynyl") means linear or 
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, l-propynyl, 2-propynyl, 
and ethynyl (or acetylenyl). Similar terms such as "C2-3 alkynyl" have an analogous 

5 meaning. 

The term "-C2-5 alkynyl-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent. It can alternatively be referred to as 
"C2.5 alkynylene" or "C2-5 alkynediyl". 

The term "C3-8 cycloalkyl" (or X3-C8 cycloalkyl") means a cyclic 

10 ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl). The temis "C3-7 
cycloalkyr, "C3-6 cycloalkyl", "C5-7 cycloalkyl" and the like have analogous 
meanings. 

The term "C3-7 azacycloalkyl" (or "C3-C7 azacycloallgrr) means a 
15 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidinyl, piperidinyl, or azepanyl). 

The term "halogen" (or "halo") refers to fluorine, chlorine, bromine 
and iodine (altematively refmed to as fluoro, chloro, bromo, and iodo). 

Hie term "Ci-g haloalkyl" (which may altematively be referred to as 
20 "C1-C6 haloalkyl" or "halogenated C1-C6 alkyl") means a Ci to C6 linear or 

branched alkyl group as defined above with one or more halogen substituents. The 
term **Cl"4 haloalkyl" has an analogous meaning. The term "C1-.6 fluoroalkyi" has 

an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH2)0-4CF3 (i.e., trifluoromethyl, 2,2,2- 

25 trifluoroethyl, 3,3,3-trifluoro-n-propyl, etc.). 

The term "carbocycle" (and variations thereof such as "carbocyclic" or 
"carbocyclyl") as used herein refers to (i) a C3 to Cg monocyclic, saturated or 
unsaturated ring, (ii) a C7 to C12 bicyclic ring system, or (iii) a Cn to C16 tricyclic 
ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other 

30 ring or rings and each ring is saturated or unsaturated. The carbocycle may be 
attached to the rest of the molecule at any carbon atom which results in a stable 
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
tenn "fused bicyclic carbocycle" generally refers to a C7 to Cio bicyclic ring system 

in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
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shared by each of the rings in the ring system. Fused tricyclic carbocycles have an 
analogous meaning. A subset of the fused bicyclic carbocycles are those bicyclic 
carbocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound. 
5 Representative examples of this subset include the following: 




> » » 



The term "aiyl" ref(^ to aromatic mono- and poly-caibocyclic ring 
systems, wherein the individual carbocyclic rings in the polyring systems are fused or 

10 attached to each other via a single bond. Suitable aryl groups include phenyl, 
naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as 'lieterocyclic" 
or 'lieterocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 1 1 to 16- 

15 membered tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or 
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated 
or unsaturated, and the monocycUc ring, bicyclic ring system, or tricyclic ring system 
contains one or more heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 
heteroatoms) selected from N, O and S and a balance of carbon atoms (the monocylic 

20 ring typically contains at least one carbon atom and the ring systems typically contain 
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur 
heteroatoms is optionally be oxidized, and any one or more of the nitrogen 
heteroatoms is optionally quatemized. The heterocyclic ring may be attached at any 
heteroatom or carbon atom, provided that attachment results in the creation of a stable 

25 structure. When the heterocyclic ring has substituents, it is understood that the 
substituents may be attached to any atom in the ring, whether a heteroatom or a 
carbon atom, provided that a stable chenMcal structure results. 

Saturated heterocyclics form a subset of the heterocycles; i.e., the term 
. "saturated heterocyclic" generally refers to a heterocycle as defined above in which 
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the entire ring system (whether mono- or poly-cyclic) is saturated. The term 
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl, 
5 pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, 
thiomoipholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuiyl (or 
tetrahydrofuranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 
"heteroaroraatic" (alternatively "heteroaryl") generally refers to a heterocycle as 

10 defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring systenL The term "heteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O and S. Representative examples of heteroaromatic 
rings include pyridyl, pyrrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl (or 

15 thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, and thiadiazolyl. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 
quinazolinyl, cinnolinyl, chromanyl, isochromanyl, tetrahydroquinolinyl, quinolinyl, 

20 tetrahydroisoquinolinyl, isoquinolinyl, 2,3-dihydrobenzofuranyl, 7- 

/ ^ ( 

azabicyclo[2.2.1]heptyI \e.g., H ^, l,4-dioxa-8-azaspiro[4.5]decyl \^e.g., 

O J, azabicyclo[2.1.1]hexyl, \^e.g., J, 2,3-dihydrobenzo- 

1,4-dioxinyl I i.e., O I, andbenzo-l,3-dioxolyl 0.e.. W ) . In certain 



contexts herein, ^^^O is alternatively referred to as phenyl having as a substituent 
25 methylenedioxy attached to two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiarinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-cari>olinyl, acridinyl, 
phenazinyl, and phenoxazinyl. 
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Unless expressly stated to the contrary, an "unsaturated" ring is a 
partially or fully unsaturated ring. For example, an "unsaturated monocyclic C6 

carbocycle" refers to cyclohexene, cyclohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
5 inclusive. For example, a heterocycle described as containing from " 1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

When any variable (e.g., Rb, Rc^ Rk etc.) occurs more than one 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
10 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents includes mono- and poly-substitution by a named 
15 substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed 

Substituted ring systems, which systems are themselves substituents 
bonded to a non-substituent atom, include, but are not limited to, moieties in which 
the atom bearing the ring substituent and the atom bonded to the non-substitutent 
20 atom are the same. For example, the substituent represented by 




is a substituted cyclopropyl ring, wherein the cyclopropyl ring substituent is an amino 
group. 

The compounds of the present invention may have asymmetric centers 
25 and may occur, except when specifically noted, as mixtures of stereoisomers or as 
individual diastereomers, or enantiomers, with all isomeric forms being included in 
the present invention. 

The dihydroxypyrimidine compounds of the present invention (i.e., 
compounds of Formula I wherein r2 = H) may also occur as tautomers thereof. 
30 Tautomers include, but are not limited to: 
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HN Y ^ 

o 




It is undeistood that the piesent invention includes all tautomers of the dihydroxy 
con^unds embraced by Fbnnula I, both singly and in mixtures. 



5 HTV integrase, the prevention or treatment of infection by human immunodeficiency 
virus (HIV) and the prevention, ttcatment or the delay in the onset of consequCTt 
padiological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the 
onset of AIDS, or preventing or treating infection by HIV is defined as including, but 
not limited to, treatment of a wide range of states of HTV infection: ADDS, ARC 

10 (AIDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HFV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HIV by such means as blood 
transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

IS The compounds of this invention aie useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellwit 
screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in estabUshing or detemiining the binding site of other 

20 antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 



for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, A.L. et al,, J. Virol 1996, 70: 1424-1432, for 

25 recombinant integrase, except that: (i) the assay uses preassembled integrase strand 
transfer complexes; (ii) the strand transfer reaction is performed in the presence of 
inhibitor in 2.5 mM MgCb using 0.5 to 5 nM of a 3' FTTC labeled target DNA 
substrate as described in WO 02/30930, the disclosure of which is hereby 
incorporated by reference, and (iii) strand transfer products are detected using an 

30 alkaline phosphatase conjugated anti-FTTC antibody and a chemiluminescent alkaline 



Hie compounds of the present inventions are useful in the inhibition of 



Compounds representative of the present invention have been tested 
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phosphatase substrate. Representative compounds (e.g., the compounds set forti 1 3 in 
Tables 1-25 below) tested in the integrase assay demonstrated ICso's of about 5 

micromolar or less. 

Further description on conducting the assay using preassembled 
5 complexes is found in Hazudaetal., J. y/roZ. 1997,71: 7005-7011; Hazudaetc jl. , 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al., Science 2000, 21^ 57: 
646-650. 

Certain compounds representative of the present invention have <.li so 
been tested in an assay for inhibition of acute HIV infection of T-lymphoid cell' L 
10 conducted in accordance with Vacca, J J. et al., Proc. Natl Acad. ScL USA 19S k 91: 
4096. These compounds demonstrated IC95's of about 10 micromolar or less. | 

The compounds of the present invention may be administered im t he 
form of pharmaceutically acceptable salts. The term "pharmaceutically accepiafc; \ e \ 
salt" refers to a salt which possesses the effectiveness of the parent compound sand 

15 which is not biologically or otherwise undesirable (e.g., is neither toxic nor ofr Unvis^ 
deleterious to the recipient thereof). Suitable salts include acid addition salts Which 
may, for example, be formed by mixing a solution of the compound of the pre .sent 
invention with a solution of a pharmaceutically acceptable acid such as hydrocphloric 
acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the 

20 compounds of the invention carry an acidic moiety, suitable pharmaceutically 

acceptable salts thereof can include alkali metal salts (e.g., sodium or potassiulni salts) 
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an 
acid (-COOH) or alcohol group being present, phaimaceutically acceptable es|te;rs can 

25 be employed to modify the solubility or hydrolysis characteristics of the com] |)0»und. 

For the purpose of preventmg or treating HIV infection or preventing, 
treating or delaying the onset of AIDS, the compounds of the present inventi :pi]i may 
be administered orally, parenterally (including subcutaneous injections, intra^yemous, 
intramuscular, intrastemal injection or infusion techniques), by inhalation sp;}ay, or 

30 rectally, in the form of a unit dosage of a pharmaceutical composition contairiing a 
therapeutically effective amount of the compound and conventional non-toxi c 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "admini storing" a 
compound) in reference to a compound of the invention mean providing the 

35 compound or a prodrug of the compound to the indvidual in need of treatment 
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When a compound of the invention or a prodrug thereof is provided in combination 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each understood to include 
concurrent and sequential provision of the compound or prodmg and other agents. 

5 As used herein, the term "composition" is intended to encompass a 

product comprising the specified ingredients in the specified amounts, as well as any 
product which i^ults, directly or indirectly, firom combining the specified ingredients 
in the specified amounts. 

By "pharmaceutically acceptable" is meant that the ingredients of the 

10 pharmaceutical composition must be compatible with each other and not deleterious 
to the recipient thereof. 

The term "subject" (alternatively referred to herein as "patient") as used 
herein refers to an animal, pref^ably a mammal, most preferably a human, who has 
been the object of treatment, observation or experiment. 

15 The term "therapeutically effective amount" as used herein means that 

amount of active compound or pharmaceutical agent that elicits the biological or 
medicinal response in a tissue, system, animal or human that is being sougjit by a 
researcher, veterinarian, medical doctor or other clinician, which includes alleviation 
of the symptoms of the disease being treated When tfie active compound (i.e., active 

20 ingredient) is administered as the salt, references to tiie amount of active ingredient 
are to the fi^ee acid or fi^ee base form of tfie compound. 

The pharmaceutical compositions may be in the form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible 
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 

25 suppositories. These compositions can be prepared by methods and contain 

excipients which are well known in the art Suitable methods and ingredients are 
described in Remineton's Pharmaceutical Sciences , 18^ edition, edited by A. R. 
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its 
entirety. 

30 The compounds of this invention can be administered orally in a 

dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight in 
divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight orally in 
divided doses. Another preferred dosage range is 0. 1 to 100 mg/kg body weight orally 
in divided doses. For oral administration, the compositions can be provided in the 

35 form of tablets or capsules containing 1.0 to 500 milligrams of the active ingredient. 
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particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated. The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
5 the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to use of the HIV 

10 integrase inhibitor compounds of the present invention with one or more agents useful 
in the treatmCTit of HIV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre-exposure and/or 
post-exposure, in combination with effective amounts of one or more of the 
HTV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating 

15 HIV infection or AIDS, Suitable antiviral agents include those listed in the following 
Table: 
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ANTTVIRALS 



Drug Name 



Manufacturer 
(Tradename and/or 
Location) 



Indication (Activity') 



abacavir 

GW1592 

1592U89 

abacavir + lamivudine + 
zidovudine 

acemannan 



ACH 126443 

acyclovir 

AD-439 
AD-519 

adefovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 



amprenavir 
141 W94 
GW141 
VX478 (Vertex) 

ansamycin 
LM427 



Glaxo Welcome 
(ZIAGEN®) 

GlaxoSmithKline 
(TREIVIR®) 

Cairington Labs 
(Irving, TX) 

Achillion Pharm. 



Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead 

Ethigen 

(Los Angeles, CA) 
Glaxo WeDcome 

AnorMed 



Glaxo Wellcome 
(AGENERASE®) 



Adria Laboratories 
(Dublin, OH) 
Erbamont 
(Stamford, CT) 

antibody which neutralizes Advanced Biotherapy 
pH labile alpha aberrant Concepts (Rockville, 
Interferon MD) 



mv infection, AIDS, ARC 
(nRH) 

HIV infection, AIDS, ARC 
(nnRH) 

ARC 

mv infections, AIDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with AZT 

HTV infection, AIDS, ARC 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(RTl) 

ARC, PGL, mv positive, 
AIDS 

Kaposi's sarcoma, mV, in 
combination w/Retrovir 

mv infection, AIDS, 
ARC 

(CXCR4 antagonist) 

mv infection, AIDS, 
ARC (PI) 



ARC 



AIDS, ARC 
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AR177 

atazanavir (BMS 232632) 

beta-fluoro-ddA 

BMS-232623 
(CGP-73547) 

BMS-234475 
(CGP-61755) 

capravirine 
(AG.1549, S-1153) 

CI-1012 

cidofovir 

curdlan sulfate 

cytomegalovirus immune 
giobin 

cytovene 
ganciclovir 

delaviixiine 

dextran Sulfate 

ddC 

(zaicitabine, 
dideoxycytidine) 

ddl 

Dideoxyinosine 
DPC681&DPC 684 
DPC 961&DPC083 
emvirine 



Aronex Pharm 

Bristol-Myers-Squibb 
(ZRTVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novartis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 

Wamer-Lambert 
Gilead Science 

AJIPharmaUSA 
MedLnmune 

Syntex 

Phannacia-Upjohn 
(RESCRIPTOR®) 

Ueno Fine Chem. Ind. 
Ltd. (Osaka, Japan) 

Hoffman-La Roche 
(HIVID®) 

Bristol-Myers Squibb 
(VIDEX®) 

DuPont 

DuPont 

Triangle Pharmaceuticals 
(COACnNON®) 
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mv infection, AIDS, ARC 

mv infection, AIDS, ARC 
(PI) 

AIDS-associated diseases 

HIV infection, ADDS, 
ARC (PI) 

mv infection, AE)S, 
ARC(PD 

HIV infection, AIDS, 
ARC (nnRlT) 

HIV-l infection 

CMV retinitis, herpes, 
papillomavirus 

HIV infection 

CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HIV infection, AIDS, 
ARC(nnRTI) 

AIDS, ARC, HIV 

positive asymptomatic 

HIV infection, AIDS, ARC 
(nRTI) 

HTV infection, AIDS, ARC; 
combination with AZr/d4T 
(nRH) 

HIV infection, AIDS, ARC 
(PI) 

mv infection AIDS, ARC 
(nnRTRI) 

inv infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 
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ELIO 

efaviienz 
(DMP266) 

famciclovir 

emtricitabine 
FTC 

emviiine 



HBY097 

hypericin 

recombinant human 
interferon beta 

interferon alfa-n3 

indinavir 



ISIS 2922 
JE2147/AG1776 

KlSII-272 
lamivudine, 3TC 

lobucavir 

lopinavir(ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 



Han Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSTIVA®) 
Merck (STOCRIN®) 

Smifli Kline 

Triangle Pharmaceuticals 
(COVIRACIL®) 
Etnoiy University 

Triangle Pharmaceuticals 
(COACnNON®) 

Hoechst Marion Roussel 

VlMRxPharm. 

Triton Biosciences 
(Almeda, CA) 

Interferon Sciences 

Merck (CRIXIVAN®) 



ISIS Pharmaceuticals 
Agouron 

Natl Canc» InstitutB 

Glaxo Wellcome 
^rVIR®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KALBTCA®) 



HIV infection 

HIV infection, AIDS, 
ARC(nnRTI) 

herpes zoster, herpes 
simplex 

HTV infection, AIDS, ARC 
(nRTI) 

HIV infection, AIDS, ARC 
(non-nucleoside revrase 
transcriptase inhibitor) 

HIV infection, AIDS, ARC 
(nnRTI) 

HIV infection, AIDS, ARC 

AIDS, Kaposi's sarcoma, 
ARC 

ARC, AIDS 

mV infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZT/ddl/ddC 
(PD 

CMV retinitis 

HIV infection, AIDS, ARC 
(PI) 

HTV-assoc. diseases 

HTV infection, AIDS, 
ARC; also with AZT 
(nRTI) 

CMV infection 

HTV infection, AIDS, ARC 
(PI) 

HIV infection, AIDS, ARC 
(PI) 
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mozenavir 
(DMP-450) 

nelfmavir 
nevirapine 

novapten 

pentafusaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 

PRO 140 

trisodium 
phosphonofonnate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 



stavudine; d4T 

diddiyckodeoxy- 

thymidine 

T-1249 
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AVID (Camden, NJ) 

Agouron 
(VIRACEPT®) 

Boeheringer 

Inglehdm 

(VIRAMUNE®) 

Novaferon Labs, Inc. 
(Akron, OH) 

Trim^s 

Peninsula Labs 
(Belmont, CA) 

Progenies 

Progenies 

Astra Phann. Products, 
Lie 

Pharmacia Upjohn 
Vyrex 

Sheffield Med. Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hoffinann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
(ZERIT®) 

Trimeris 

Takeda 



HIV inf ^ c tion, AIDS, ARC 
(PI) 

HIVinff :i ion, AIDS, 
ARC (PI 

mV infec '.ion, AIDS, 
ARC(nnI IT) 

HIVinhib; cr 

HIV infect x , AIDS, ARC 
(fusion inhiii tor) 

AIDS 



mv infectior. , AIDS, ARC 
(attachment i- l ibitor) 

HIV infection .\IDS,ARC 
(CCR5 co-reci. f tor inhibitor) 

CMV retinitis, tllV infection, 
other CMV inf. c tions 

HIV infection, . \JDS, ARC 
(PI) 

mv infection, / IDS 

mv infection, A a^S, 
ARC 

mv infection, A. :S, 
ARC(PD 

mv infection, AC >:>, 
ARC (PI) 

HIV infection, ML S , ARC 
(nRTlO 

HIV infection, AIDi", ARC 
(fusion inhibitor) 

mv infection, AIDS , , ARC 
(injectable CCR5 rec : jptor 
antagonist) 
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tenofovir 


Gilead(VIREAD®) 


fflV infection, AIDS, ARC 

/'•nPTTk 

\Xu\ll) 


tipranavir (PNU-140690) 


Boehringer ingelheim 


HIV infection, AIDS, ARC 
(PJ) 


TMC-120&TMC-125 


Tibotec 


mv infections, AIDS, ARC 
(nnRTl) 


TMC-126 


Tibotec 


mv infection, AIDS, ARC 
(PD 


valaciclovur 


Glaxo Wellcome 


genital HSV&CMV 
infections 


virazole 
ribavirin 


Viratek/ICN (Costa 
Mesa, CA) 


asymptomatic HIV positive, 
LAS, ARC 


zidovudine; AZT 


Glaxo Wellcome 
(RETROVIR®) 


HIV infection, AIDS, ARC, 
Kaposi's sarcoma in 
combination with <^er 
tiierapies (nRTD 



PI = protease inhibitor 

nnRH = non-nucleoside reverse transcriptase inhibitor 
nRH = nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be administered in 

combination with another HIV integrase inhibitor such as a compound described in 
WO 99/625 13,WO 99/62520, or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/7651 1, 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination vwth effective amounts of one or 
more HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for 

15 treating HTV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that flie scope of combinations of the compounds 
of this invention with fflV/AIDS antivirals, immunomodulators, anti-infectives or 
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but 

20 includes in principle any combination with any pharmaceutical composition useful for 



-80- 



wo 03/035076 



PCT/GB02/04742 



the treatment of AIDS. TTie HIV/AIDS antivirals and other agents will typically be 
employed in these combinations in their conventional dosage ranges and regimens as 
reported in the art, including the dosages described in the Physicians' Desk Reference . 
54^ edition. Medical Economics Company, 2000. The dosage ranges for a compound 
5 of the invention in these combinations are the same as those set forth above. 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include the following: 

AIDS = acquired immunodeficiency syndrome 
ARC = AIDS related complex 
10 BOC or Boc = t-butyloxycarbonyl 

Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = caibobenzoxy (altematively, benzyloxycarbonyl) 
DMAD = dimetfaylacetylenedicarix>xylate 
15 DMF = NJ^-dimethylformamide 

Et = ethyl 

FIA-MS = flow injection analysis mass spectrometry 
HTV = human immunodeficiency virus 
HPLC = high performance liquid chromatography 
20 Me = methyl 

NMP = N-methyl pyrrolidinone 
NMR = nuclear magnetic resonance 
Ph = phenyl 

TFA = trifluoroacetic acid 
25 THF = tetrahydrof uran 

The compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which are themselves known to those of ordinary 
30 skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 

The compounds of the present invention can be prepared by coupling 
35 suitable alkyl 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates (or the 
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corresponding carboxylic acids or acid derivatives such as acid halides) with the 
appropriate amines, as represented by General Scheme below. In the scheme, Pl and 
P2 are H or protective groups, typically esters (e.g., benzoate or pivalate) that are 
normally removed under die conditions employed to convert the -COOR'^ ester to the 
amide. The ester protective groups are typically used to purify the 2-substituted-5,6 
dihydroxypyrimidine-4-carboxyIates after thdr synthesis when the unprotected 
product cannot be crystallized from the reaction crude and/or for synthetic reasons. 



10 



15 



General Scheme 



couple 



1-1 \\ 



1-2 



R'^ = H or lower alky! 
(e.g., methyl) 



and/or P^ = 
protective group 



1- couple 



2. deprotect 





Compound I 



Methods for coupling caiboxyKc acid derivatives with amines to fonn 
carboxamides are well known in flie art Suitable methods are described, for example, 
in Jerry March, Advanced Organic Chemistry , 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, Comprehensive Organic Transformations , VCH Publishers Inc, 1989, 
pp 385-438, or routine variations tfiereof. Methyl-2-sustituted-5,6- 
dihydroxypyrimidine-4-carboxylate of formula 1-2 can be prepared using methods 
described in Culbertson et J HeterocycL Chem. 1979, 16 (7): 1423-24. The 
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procedures and schemes below illustrate and expand upon the chemistry portrayed in 
the General Scheme. 

Scheme A depicts the synthesis of 2-substituted-5,6- 
dihydroxypyrimidine-4-carboxamide (2-3). The methyl-5,6-dihydroxypyrimidine-4- 
5 carboxylate 2-2 can be obtained by reacting the appropriate amidoxime 2-1 with 
dimethylacetylenedicarboxylate, followed by cyclization at high temperature in 
appropriate solvent The methyl ester 2-2 can be reacted with the amine in solvents 
like DMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give 
the final compound 2-3. Amidoximes 2-1 can be prepared fiom the corresponding 

10 nitriles by chemistiy described herein (see Example 5, Step 4 or Example 6, Step 1). 
Nitriles can be prepared from carboxylic acids by various procedures, including, for 
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron Lett. 
1989, 30: 5193), and dehydration by the procedure of Waldmann, Tetrahedron 1994, 
50: 11865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation 

15 and filtration from the cooled reaction mixture. Scheme A is exemplified in Example 
1 below, 

SCHEME A: 




2-3 O 

20 

Part 1 of Scheme B depicts a general synthesis of compounds bearing a 
nucleophilic group (e.g., an amine) in the 2-substituent. After bromination of a 
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-CH2Br (or -CH2CI) group using standard cheroistry, the bromo (or chloro) derivative 
3-1 can be treated with a nucleophile ("Nu"; e.g., an amine, thiol, or alcoholate) and, 
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the 
amine 1-1 to give the final product 3-3, Part 1 of Scheme B is exemplified in 
5 Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of 
nucleophilic substitution is -CHBr- (or -CHC1-). Scheme B, Part 2 is exemplified in 
Example 3 below. 

Scheme B 
10 Parti 



OP^ 




CH3 



Nu 



3-2 




"R^ 1-1 



M = carbocycle, heterocycle, 
or alM 



OH 



P\ = H or protective group 
X = CI or Br 
Nu = nucleophile 
R''=Horalkyl 
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Part2 



OP^ 




3-6 

Scheme C shows a method for prepari ng compounds of the present 
invention that contain an alkylated aliphatic amine in the substituent at the 2 position. 
5 Nitrogen alkylation is achieved via a reductive aminal^ 'c»n. There are two equivalent 
synthetic strate^es within the scope of Schemes C: red ictive alkylation on the 
pyrimidine methyl ester followed by synthesis of the a nboxamide or, alternatively, 
synthesis of the carboxamide followed by redu ctive am n ation. A deprotection step 
can be employed as neeeded. Example 4 below illustra . the application of Scheme 

10 C for preparing a compound with an acyclic aliphatic an ine in the 2-position, wherein 
the CBZ-protected pyrimidine derivative was converted t :o the corresponding benzylic 
amide. Example 5 below describes the preparation of a c cmpound with a cyclic amne 
in the 2 position in which Scheme C was used in the fina. two steps. Example 6 
below illustrates the application of Scheme C to the prep: r^ation of a compound with a 

15 pyrrolidine in the 2-position, Example 7 desaibes the alk ation of a compound with 
a piperazine in the 2-position, 
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Scheme C 



OP^ 



H 4-1 




O 

Jj 



B ) = a heterocycle in which a 

basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an alkyi substituted 
with a t}asic amine with 
1 or2H's 
p\ p2 = H or protective group 
_rP R'' = H, alkyI, oraryl 



I 

HN. 



pP^^pq 4-3 



o 

u 




Scheme D presents an alternative approach to the preparation of 
5 compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the 

pyrimidine core, wherein the alkylation of the secondary amine with an alkyl halide is 
followed by synthesis of the benzylic amide with concomitant deprotection of the 
benzoate ester. Scheme D is exemplified in Example 8 below. 
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Scheme D 




Scheme E shows the preparation of compounds of the present invention of 
5 formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under 
reductive alkylation conditions. Scheme E is exemplified in Example 9 below. 
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Scheme E 




P\ = H or protective group 
R*=H, alkyi, or aryl 
= H, alkyI, or aryl 
Ry = alky! or aryl 

or and R^ together with the N 
to which they are attached 
form an N-containing heterocycle 

Scheme F shows a procedure for preparing compounds of the present 
5 invention which are unsubstituted in the 2 position. The pyrimidine monocarboxylic 
acid 7-1 can be decarboxylated in acid solution to the 2-unsubstitued pyrimidine 7-2, 
which can be further elaborated to the amide 7-3. Scheme F is exemplifed in 
Example 10 below. 
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Scheme F 



OP^ OP^ 




Synthesis of compounds of general formula 8-3 can be achieved as 
5 depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine 
bearing an aminoaromatic system in the 2 position (8-1) with an isocyanate in the 
presence of a base and the resulting urea 8-2 can then be converted into the final 
amide 8-3. Scheme G is exemplifed in Example 11 below. 
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The preparation of compounds that feature a carboxamide at the 2 
5 position of the pyrimidine core can be achieved as shown in Scheme tt Reaction of 
4-ethyl-2-methyl-5,6-<Hhydroxypyrinudine-2,4-dicarboxyl^^ (9-1) with a suitable 
mdne affords regioselectively the 4-carboxamide (9-2), which can subsequently be 
converted into the 2,4-dicarboxaniide derivative (9-3) by further reaction with an 
amine. Scheme H is exemplifed in Example 12 below. 

10 
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I 

I 

Scheme H 




O O 
9-3 



Compounds of the p resent invention with general formula 10-3 
5 containing an acylated nitrogen or s \ xTonylated nitrogen in the substituent at the 2- 
position, can be prepared following ' Scheme 1. Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the p; /limidine core provides compound 10-2, which 
can be elaborated into the final amidr .10-3. Scheme I is exemplified in Examples 13 
and 14 below. 
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Scheme I 




acylation or 
sulfonylation 



OP^ 



OCH. 



(4) 



is as defined in Scheme C 



H 

X=CorS 
n = 1 ifXisC 
n = 2ifXisS 

R'^ = alkyi, aryl. or heteroaryl 




B 



I 



OCH, 



10-2 




Compounds of the present invention bearing an alkoxy substituent on 
5 the 6 position of the pyrimidine core can be synthesized as shown in Scheme J. The 
synthetic pathway is based on the reaction of pyrimidine 11-1, suitably protected on 
the 5-hydroxyl group, with an alkylating agent (such as an halide or a sulphate). 
Intermediate 11-2 can be further elaborated into the amide 11-3 following the usual 
chemistry. Scheme J is exemplified in Example 15 below. 

10 
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Scheme J 




13-3 



Compounds of the present invention with general formula 14-1 
5 containing a tertiary amine at the 2-position of the pyrimimidine core can be prepared 
according to general procedure describe in scheme K, The N,N dimethyl amine 
present at the two position of C-4 can be replace with another amine by mixing and 
heating the substrate and regent in appropriate solvent to afford the desired product 
14-1. Scheme K is exemplified in Example 16 reported below. 

0 

Scheme K: 
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In the processes for preparing compounds of the present invention set 
forth in the foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensitive or reactive under the 
reaction conditions employed and/or in the presence of the reagents employed. Such 
5 sensitivity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Accordingly, 
it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic Chemistry , 

10 ed. JJP.W. McOmie, Plenum Press, 1973 and in T.W, Greene & P.G.M. Wuts, 

Protective Groups in Organic Synthesis . John Wiley & Sons, 1991. The protecting 
groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 

15 substituents at the 2-position of the pyrinriidine ring) with, for example, a Boc or Cbz 
group; or to protect hydroxy (e.g., the 5,6-dihydroxy groups on the pyrimidine ring) 
with, for example, a benzoyl, benzyl, or pivaloyl group. The Boc group can be 
removed by acid treatment (e.g., TFA) either before or after fomiation of the final 
amide at C-4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically 

20 removed by catalytic hydrogenation or under strong acid conditions, either prior to or 
following formation of the final amide. The benzoyl or pivaloyl group can be 
removed concurrently with the formation of the final amide. Examples 4 and 6 below 
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups 
in the preparation of compounds of the invention. 

25 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

30 EXAMPLE 1 

iV-(4-fluorobenzyl)-5,6-dihydroxy-2-thien-2-ylpyriniidine-4-c^^ 
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OH 




Step 1 : Methyl 5,6-dihydroxy-2-thien-2-ylpyriimdine-4<ai^ (A-2). 



OH 




5 Ar-hydroxythiophene-2-carboximidamide (A-1) (amidoxine synthesis 

is exemplified below - see compounds C-8 and C-14)was suspended in chloroform 
and refluxed overnight in the presence of 1.0 eq. of dimethylacetylenedicarboxylate. 
After cooling to room temperature, volatiles were evaporated and the residue was 
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the 
10 formation of a precipitate. The title product (A-2) was collected by filtration and 
washed with diethyl ether several times. 

NMR (DMSO-d6, 300 MHz) 5 13.0 (bs, 1 H), 8.08 (d, / =3.2 Hz, 1 H), 7.85 (d, / 
=4.4 Hz, 1 H), 7.25 (dd, J=4.9 Hz, /=3.9 Hz, 1 H), 3.93 (s, 3 H). 

15 Step 2 : ^-(4-fluon>benzyl)-5,6-<Jihydroxy-2-thien-2-ylpyrinaidine-^ 
carboxamide (A-3). 

Methyl 5,6-dihydroxy-2-thien-2-yIpyrimidine-4-carboxylate (A-2) was 
dissolved in DMF and 2.0 eq. of 4-fluorobenzylamine were added to the stirred 
solution. Reaction mixture was left overnight at 90 °C. After cooling to room 
20 temperature 1 N HCl was added and a solid precipitated from the mixture. This solid 
was collected by filtration, washed witti ethyl ether and dried under vacuum to afford 
the compound (A-3). 

^H NMR (DMSO-d6, 300 MHz) 5 13.0 (s, 1 H), 12.5 (s, IH), 9.18 (bs, 1 H), 8.03 (d, / 
=3.0 Hz, 1 H), 7,81 (d, 7= 4.8 Hz, 1 H), 7.39 (dd, 7= 5.7 Hz, /= 8.4 Hz, 2 H), 7.19- 
25 7.2 (m, 3 H), 4.51 (d, 7 = 6.3 Hz, 2 H). 
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MS »i/z 346 (M+H)*. 



EXAMPUE2 

2-{4-[(Diethylainino)methyl]phenyl}-iV-(23-dimethoxybenzyl>5,6- 
dihydroxypyriimdine-4-caiboxainide 

OH 

II " 



H,C 





OCH, 



OCH, 



Step 1 : 



10 



15 



Methyl 5,6-bis(benzoyIoxy)-2-(4-methylphenyl)pyriimdine-4- 
carboxylate (B-2). 

OCOPh 

,OCOPh 



11 



20 



A mixture of dihydroxypyrimidine methylcarboxylate (B-1) (prepared 
from 4-methylbenzonitrile by procedures similar to those set forth in Scheme A), 4 eq. 
of benzoylchloride and 8 eq. of dry pyridine was stirred in dry dichloromethane at 
room temperature over night The reaction mixture was diluted with EtO Ac and the 
organic layer was washed twice with IN HCl, once with brine. The organic layer was 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid 
residue was triturated with diethyl ether to give product (B-2). 
*H-NMR (CDCI3, 400 MHz) 5 8.38 (d, / = 8.2 Hz, 2 H), 8.14 (d, 7 = 7.44 Hz, 2 H), 
8.10 (d, / = 7.44 Hz, 2 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 7.3 (d, J = 8.06 Hz, 2 H), 
3.93 (s, 3 H), 2.44 (s,3H). 



Step 2 : Methyl 5,6-bis(benzoyloxy)-2-[4-(bromomethyl)phenyl]pyrimidine-4- 

carboxylate (B-3). 
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OCOPh 




A suspension of methyl ester (B-2), an equimolar amount of iV- 
bromosuccini imide and 5 % of dibenzoylhydroperoxide in caibon tetrachloride was 
heated at 95\ Z. The reaction mixture was refluxed for 2 hrs, dien allowed to cool at 
5 room tempera tare. Succinimide was filtered off and volatiles were removed in vacuo 
to give the des ired product (B-3) as a white solid after treatment with petroleum ether, 
^H-NMR (CD» CI3, 400 MHz) 5 8.47 (d, /=8.25 Hz, 2 H), 8.14 (d, 7=7.56 Hz, 2 H), 
8-10 (d, /=7,5( i Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, /=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56 
(s,2H),3.94(sl 3H). 

10 \ 

Step 3 : 2-^^ {4-[(Diethylamino)methyl]phenyl }-iV-(2,3-dimethoxybenzyl)-5,6- 

cil iydioxypyrimidine-4-carboxamide (B-4). 
A 1 Tuxture of the benzylic bromide (B-3) and diethylamine (4 eq.) in 
THF was allovi/^ed to stir at room temperature overnight The volatiles were then 

15 removed in vacuo,, the residue was taken up in DMF and after the addition of a slight 
excess of 2,3-dim z\ :hoxybenzyIamine the reaction mixture was stirred at 9(fC over 
night IN HCl wr !3 then added to the reaction mixture and the crude product was 
purified by prepajr. live HPLC (C18, CH3CN/H20, 0.1% trifluoroacetic acid) to obtain 
title compound (13-4) as the trifluoroacetate salt. 

20 *H-NMR (DMSC) cf^, 400 MHz) 6 13.01 (bs, 1 H), 12.57 (s, 1 H), 9.53 (bs, 1 H), 9.36 
(bs, 1 H), 8.34 (d , 7 :=S.32 Hz, 2 H), 7.63 (d, /=8.27 Hz, 2 H), 7.08-6.96 (m, 2 H), 
6.80 (m, 1 H), 4..52 Yl, 7=6.36 Hz, 2 H), 4.37 (d, /=4.35 Hz, 2 H), 3.82 (s,3 H), 3.80 
(s,3 H), 3.08 (m, 4 R ), 1.22 (t, 7=7.20 Hz, 6 H). 
MSiM/£467(Mi^H)\ 

25 

EXAMPLES 

2-[(Dimethylamino)({ ienyI)methyl]-iV-(4-^fluorobenzyl)-5,6-dihydroxypyriniidine-4- 
caiboxamide 
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H3C CH3 



Step 1 : Methyl-5,6-bis(benzoyloxy)-2-benzylpyriiiiidine-4-carboxyl^^^ (B-6). 

OCOPh 
jJx^OCOPh 

.OCH3 

O 



5 To a stirred solution of methyl-2-benzyl-5,6-dihydroxypyrimidine-4- 

carboxylate (B-5) (1.0 eq.) (prepared from phenjdacetonitrile by procedures similar to 
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was 
added dropwise with external cooling and the reaction was stirred ovemight at room 
temperature. The mixture was poured into IN HQ and extracted with EtOAc. The 

10 organic phase was washed with a saturated solution of NaHCOs and with brine, dried 
CNa2S04), filtered and concentrated under vacuum. The residue was purified by flash 
column chromatography (SiOa, 80/20 v/v petroleum ether/ ethyl acetate as eluent) to 
give the title compound (B-6) as a colorless oil. 

NMR (CDCI3) 6 8.07 (t, 7=9.0 Hz, 4 H), 7.62-7.57 (m, 2 H), 7.48-7.40 (m, 6 H), 

15 7.31 (t, /=8.9 Hz, 2 H), 7,28 (d, 7=8.9 Hz, 1 H), 4.41 (s, 2 H), 3.91 (s, 3 H). 



Step 2 : Methyl-5 ,6-bis(benzoyloxy)-2-[bromo(phenyl)methyl]pyrimidine-4- 

carboxylate (B-7). 

OCOPh 
^iv^OCOPh 



Br O 
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A solution of methyl-5,6-bis(benzoyloxy)-2-benzylpyriinidine-4- 
carboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 °C under 
nitrogen; N-bromosuccinimide (1.0 eq.) and benzoyl peroxide (0.1 eq.) were added as 
dry powder and naixture was refluxed for 3 h. After cooling, succinimide was 
5 removed by filtration and the filtrate was concentrated and purified by flash column 
chromatography (Si02, 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the 
title product (B-7). 

NMR (CDCI3) 6 8.11 (d, 7=8.6 Hz, 2 H), 8.05 (d, J=8.6 Hz, 2 H), 7.79 (d, 7=8.9 
Hz. 2 H), 7.56-7.49 (m, 2 H), 7.50-7.30 (m, 7 H), 6.30 (s, 1 H), 3.90 (s, 3 H). 

10 

Step 3 : 2-[(Dlmethylamino)(phenyl)methyl]-iV'-(4-fluorobeiizyl)-5,6- 
dihydroxypyriniidine-4-carboxamide (B-8). 
Methyl-5,6-bis(benzoyloxy)-2-[hromo(phenyl)methyl]pyrimidine-4- 

carboxylate (B-7) was added to 2.0M solution of dimethylamine in THF. After stirring 
15 the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N2 

through the solution and 4 eq. of 4-fluorobenzylamine in DMF were added. Reaction 

naixture was stirred at 90 ®C for 1 h. After cooling to room temperature, title 

compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1 

% of trifluoroacetic acid as eluant) as its trifluoroacetate salt 
20 ^H NMR (DMSO-d6, 600 MHz) 5 13.42 (bs, 1 H), 12.34 (s, 1 H), 10.06 (bs, 1 H), 

9.64 (t, 7=5.9 Hz, 1 H), 7.52 (s, 5 H), 7,43 (dd, 7=8.4 Hz, 7=5.6 Hz, 2 H), 7.23 (t, 

7=8.8 Hz, 2 H), 5.28 (s, 1 H), 4.67 (dd, 7=15.4 Hz, 7=6.6 Hz, 1 H), 4.59 (dd, 7=15.5 

Hz, 7=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H). 

NMR (DMSO-d6, 600 MHz) 5 168.25, 161.32 (d, 7=242.9 Hz), 148.41, 144.29, 
25 134.30, 130.89, 130.61, 129.40, 129.24, 129.00 (d, 7=8.2 Hz), 125.95, 115.56 (d, 

7=21.4 Hz), 68.90, 43,30, 41.20, 40.80. 

MSw/z391(M+H)\ 



EXAMPLE4 

30 2-[l-(Dimethylanuno)-l-methylethyl]-JV-(4-fluorobenzyI)-5,6-dihydroxypyrincri 
caiboxamide 
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Me-" ^ 
Me Me 



Step 1 : Benzyl l-(4-{[(4-fluorobenzyl)aimno]caibonyl}-5,6- 

dihydioxypyriimdin-2-yl)-l-metfayletliyl carbamate (C<2) 




Me Me 



10 



15 



A methanol solution of methyl 2-(l-{[(benzyloxy)caibonyl]amino}-l- 
methyiethyl>5,6-dihydioxypyiimidine-4-carboxylate (C-1) ^nepaied fiom 
[(benzyloxy)ca]:bonyl]-2-methylalanine by pioceduies similar to those set forth in 
Scheme A) was treated with 2 eq. of 4-fluoroben2ylamine and refluxed overnight 
After evaporation of the solvent, the residue was poured into EtOAc and extracted 
with IN HCl and brine. The organic phase was dried over Na2S04, filtered and 
concentrated under vacuum. The solid residue was triturated with diethyl ether to give 
the product (C-2). 

'H NMR (DMSO-de. 400 MHz) 5 12.4 (bs, 1 H), 12.3 (bs, 1 H), 9.2 (bs, 1 H) 7.5-7.25 
(m, 7 H), 7.16 (t, 7=8.8 Hz, 2 H), 4.97 (s, 2 H), 4.48 (d, 7=6.4 Hz, 2 H). IJSl (s, 6 H). 

Step 2 : 2-(l-Amino-l-methylethyl)-iV-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide(C-3). 



OH 



OH 
H 




Me Me 
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To a solution of benzyl l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 



dihydroxypyrimi(iin-2-yI)-l-niethylethylcarbamate (C-2) in methanol 10% Pd/C (10% 
by weight) was added. The flask was evacuated, then filled with hydrogen and stirred 
under an hydrogen atmosphere at room temperature for 1 h. The catalyst was filtered 
5 off, washed with methanol, the filtrate was evaporated to dryness and the residue was 
triturated with EtaO to obtain (C-3) as a pale yellow solid 



NMR (DMS0-d6, 400 MHz) 5 7.36 (t, 7=8.2 Hz, 2 H), 7.16 (t, 7=8.8 Hz, 2 H), 
4,46 (d, 7=6.2 Hz, 2 H), 1.43 (s, 6 H). 



were added and subsequently NaBHaCN (8 eq.) and formaldehyde (37% solution, 2.5 
eq.). The mixture was stirred at room temperature for 5 days, concentrated by rotaxy 
15 evaporation and subjected to RP-HPLC (C18, water^acetonitrile with 0.1% of 

trifluoroacetic acid as eluant). Collection and liophilization of appropriate fractions 
afforded the product (C-4) as its trifluoroacetate salt The white powder was 
dissolved in IN HCl and lyophilized again to be converted into the corresponding 
hydrochloride salt 



20 *H NMR (DMSO-d6, 300 MHz) 5 12.4 (s, 1 H) 10,2 (bs, 2 H), 7.41 (dd, 7 =8.3 Hz, 7 
=6.9 Hz, 2 H), 7.16 (t, 7=8.3 Hz, 2 H), 4.50 (d, 7 =5.9 Hz, 2 H), 2.73 (s, 6 H), 1.60 (s, 
6H). 

MS»z/z349(M+H)^ 



10 



Step 3 : 



2-[l-<Dimethylamino)-l-methylethyl]-iV-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-caiboxamide (C-4). 

To a stirred solution of (C-3) in methanol about 1 1 eq. of acetic acid 



25 



EXAMPLE5 



N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmorphoUn-3-yl)-pyrinaidine-4^ 
carboxamide 



OH 




Stepl : 



4-(ferf-butoxycarbonyl)morpholine-3-carboxylic acid (C-5). 
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O 




OC(CH3)3 

To a vigorously stirred solution of 3~morpholinecarboxylic acid and 
triethylamine (1.11 eq.) in MeOH at 50 "^C was added di-Nbutyl dicarbonate (2 eq.)- 
Stiiring was continued at 50 °C for 5 min and at room temperature overnight The 
5 reaction mixture was then concentrated to obtain an oily residue and suspended 
between EtOAc and saturated NaHCOs. The organic layer was extracted with 
saturated NaHCOs and H2O. The combined aqueous layers were brought to pH = 2.0 
with 3 M HCI and immediately extracted with EtOAc. The combined organic layers 
' were washed with dilute HQ, dried, filtered and evaporated to give C-5 as a pale 
10 yellow oil, a 1:1 mixture of rotamers by NMR. 

5 NMR (400 MHz, DMS0-d6) 12.93 (bs, 1 H), 4.32 (s, 0.5 H), 4.29 (s, 0.5 H), 
4.2-4.1 (m, 1 H), 3.83-3.74 (m,l H), 3^8-3.52 (m, 2 H), 3.36-3.31 (m, 1 H), 3.16 (t, 
J=lL4Hz, 0.5 H), 3.00 (t, J=1L4 Hz, 0.5 H). 1.40 (s, 4.5 H), 1.36 (s, 4.5 H). 
MSm/z232(M+H)''. 

15 

Step 2: ^e^t-Butyl 3-(anainocarbonyl)morpholine-4-carboxylate-(C-6). 



O 




OC(CH3)3 

To a stirred solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and 
di-r-butyl dicarbonate (1.3 eq.) in dioxane, NH4HCO3 (1.26 eq.) was added and the 
20 mixture was stirred at room temp^ature for 20 hours. Mixture was concentrated, 
taken up in EtOAc and washed with water and brine. Organics were dried over 
Na2S04 and evaporated giving C-6 as an oil which crystallized at room temperature. 
^H-NMR (DMS0-d6, 300 MHz) 5 7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs. 2 H), 3.76 
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m, 1 H), 3.18 (m, 1 H), 1.36 (s, 9 H). 
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MSm/z231(M+H)*. 

Step 3: tert-Butyl 3-cyanomorpholme-4-caiboxylate-(C-7). 




OC(CH3)3 

A solution of C-6 (1 eq.) and triethylamine (2.1 eq.) in CH2CI2 was 
cooled to 0°C andtrifluoroacetic anhydride (1.1 eq.) added dropwise under nitrogen. 
Stirring was continued 3.5 hours more at room temperature and volatiles removed in 
vacuo. Residues taken in EtOAc were washed with water, brine and dried over 
Na2S04. Evaporation gave the tide compound as a brown solid. 
10 'H NMR (DMSO-dfi, 400 MHz) 6 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d, 7=12.2 Hz, 1 H), 
3.86 (dd, /= 1 1,5, 2.6 Hz, 1 H), 3.69 (d, 7=12.4 Hz, 1 H), 3.56 (dd, 7= 12.2, 3.2 Hz, 1 
H), 3.40 (td, 7= 11.9, 2.89 Hz, 1 H), 2.97 (m, 1 H). 1.43 (s, 9 H). 
MSin/z213(M+H)*. 

15 Step 4: te/t-Butyl 3-[(Z)-amino(hydroxyimino)methyI]morpholine-4- 

carboxylate- (C-8). 




OC(CH3)3 

A solution of C-7 (1 eq.), hydtoxylamine hydrochloride (1.4 eq.) and 
triei ivlamine (1.7 eq.) in EtOH was refluxed under nitrogen for 5 hours. MixttHe was 
20 cone jjitrated and residues taken up in EtOAc and washed with water and brine. 
Com": >ined organics were dried over Na2S04 and evaporated giving C-8 as yellow 
solid. 
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NMR (DMSO-de, 400 MHz) 5 9. 16 (bs, 1 H), 5.32 (bs, 2 H). 4.30 (bs, 1 H), 4.08 
(d, 7=11.6 Hz, 1 H), 3.75 (d, 7 = 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 1,38 (s, 9 H) 
MS: m/z 246 (M+H)''. 

5 Step 5 : Dimethyl-2-({2-aimno-2-[4-(tert-butoxycarbonyl)morpholin-3- 
yl]ethenyl}oxy)but-2-enedioate- (C-9). 

^O^^COOMe 
C'^^^^r^^^NHa COOMe 

OC(CH3)3 

A solution of C-8 (1 eq.) and dimethylacetylenedicaiboxylate (1,2 eq.) 
in CHCI3 was lefluxed for 1 hour under nitrogen and solution concentrated. Residue 

10 was purified by flash chromatography on silica gel, eluents petroleum ether/EtOAc 
7:3 -> 1:1, to give the desired product as a mixture of two isomers WL (76:14). 
'H NMR (DMSO-d6, 400 MHz, SOOJC) 6 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H), 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H), 3.53 (td, 7= 13.6, 3.7 Hz, 1 H), 3.44 (t, 7= 10.4 Hz. 1 H), 3.31 (m, 2 

15 H),(s,9H). 

MS»i/z388(M+H)^ 

Step 6 : terf-Butyl-3-[4,5-dihydroxy-6-(methoxycarbonyl)pyiimidin-2- 
yl]morphoIine-4-carboxylate-(C-10). 



OH 




20 OC(CH3)3 
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The adducts C-9 were refluxed in xylenes for 24 hours. Then the 



reaction was cooled and concentrated in vacuo. Ethyl ether was added untU 
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
pyrimidine C-10 as an orange solid 



5 NMR (DMS0-d6, 400 MHz, 340 K) 5 4.62 (s, IH), 4.15 (d, J =12 Hz, IH), 3.84 
(bs,lH), 3.82 (s, 3H), 3.70 (dd, J = 12.3, 4 Hz, IH), 3.61 (dd, J= 12.2, 3.8 Hz, IH), 
3.56 (t, J= 13 Hz, IH). 3.43 (td, J= 11.5, 3.4 Hz, IH), 1.35 (s, 9H), 
MS m/z356(M + H)*. 



The me±yl ester A was treated with a nmture of 
TFArdichloromethaneiHaO (65:35:10) at room temperature for 15 minutes. Hie 
15 reaction mixture was concentrated and the residue was taken up in EtaO and 
evaporated sev^ times in order to remove excess trifluoroacetic acid, A solid 
residue was obtained after filtration. 

^H NMR (DMSO-d6, 400 MHz, BOOK) 5 13.24 (bs, 1 H), 10.54 (bs, IH), 9.54 (bs, 
2H), 4.34 (d, J= 6.9 Hz, 1 H), 4.24 (dd, J = 12.2, 3.2 Hz, IH), 3.93 (d, J = 11.2 Hz, 
20 IH), 3.84 (s, 3H), 3.75 (t, J= 10.3 Hz, IH), 3.58 (t, J= 10,5 Hz, IH), 3.32 (d, J=12,8 
Hz, IH), 3.20 (td, J = 11, 3.7 Hz, IH). 
MS: m/z256(M+H)^ 

Step 8 : N-(4-fluorobenzyl)-5,6-dihydroxy-2-morpholin-3-ylpyrimidine-4- 
25 caiboxamide (C-12). 



10 Step 7 : 



Methyl 5,6-dihydioxy-2-moipholin-3-ylpyiiniidine-4-carboxylate (C- 
11)- 



OH 
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OH 




Hie methyl ester C-11 in diy MeOH was treated with 4-fluoroben2yl 
amine (2.0 eq.) at 90 "C far 1 hour. Hie reaction mixture was concentrated and the 
residue triturated with Et20. A solid residue was obtained. Title compound was 
5 isolated by RP-HPLC as its trifluoroacetate salt (C18 column, eluants 
watei/acetonitiile containing 0.1 % TFA). 

NMR (DMSO-d« + TFA, 400 MHz, 300 K) 5 9.63 (bs, 1 H), 9.4 (t, J=6Xn Hz, 1 
H), 9.2 (bs, 1 H), 7.39 (dd, J=S3l, 7=5.76 Hz. 2 H). 7.18 (t, /= 8.84 Hz, 2 H), 4.59 
(dd, 7=15.53, 7=6.80 Hz, 1 H), 4.53 (dd, 7=15.36, 7=6.24 Hz, 1 H), 4.37 (bs, 1 H), 
10 4.24 (dd, 7=12.41, 7=3.24 Hz, 1 H), 3.99 (d. 7=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H), 
3.41 (d, 7= 13.09 Hz, 1 H). 3.40 (bs, 1 H). 
MS7n/z349(M + H)^ 

Step 9 : N-(4-fluorobenzyI)-5,6-dihydroxy-2-(4-methylmoipholin-3-yl> 
pyrimidine-4-carboxanude (C-13). 

To a solution of C-12 (1 eq.) in MeOH were added 37% HCOH (6 
eq.), NaBHaCN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room 
temperature undernitrogen for 12 hours, then concentrated and title compound C-13 
was obtained by RP-HPLC purification on a C18 column (eluants watei/acetonitrile 
containing 0.1 % TFA) as its trifluoacetate salt 

NMR (DMSO-dfi+TPA, 400 MHz, 330 K) 5 9.2 (bt, 1 H), 7.40 (dd, 7=8.38, 
7=5.75 Hz, 2 H), 7.16 (t, 7=8.84 Hz, 2 H), 4.57 (d. 7=6.34 Hz, 2 H), 4.27 (dd, 
7=10.03, 7=3.55 Hz, 1 H), 4.22 (dd, 7=12.82, 7=3.22 Hz, 1 H), 4.10 (d, 7= 13.73 Hz, 
1 H), 3.77 (t, 7=11.84 Hz, 1 H), 3.65-3.60 (m, 2 H), 3.41 (td, 7=12.54, 7=3.67 Hz, 1 
H),2.87 (s,3H). 
MS m/z 363 (M+H)\ 

EXAMPLE 6 

iV-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpyrrolidin-2-yl)pyriinidme-4- 
30 caiboxamide 
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20 



25 



wo 03/035076 



PCT/GB02/04742 



OH 



N 

"CHg 





F 




H 
N 



O 



Step 1 : 



Tert-butyl-2-[amino(hy<hx)X>dmino)methyl]pyn:oUd[ine-l-cai^ 
(C-14). 




5 



A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was 



added at 0 °C to a solution of KOH (1.0 eq.) in MeOH. The resulting reaction 
mixture was filtered and added to a solution of tert-butyl-2-cyanopyiiolidine-l- 
carboxylate (1.0 eq.) in oaethanol and stined at 40 °C for 2 h. The solvent was 
removed in vacuo and the residue treated with water; the solid was filtered and 
10 washed with a mixture of Et20: Petroleum Ether 1: 1 to afford the title compound C- 
14 as a white solid. 



'H-NMR (PMSO-de, 400 MHz) 6 8.92 (s, 1 H), 5.35 (s,l H), 5.15 (s, 1 H), 4,25 (bs, 
0.5 H), 4.10 (s, 0.5 H), 3.40-3.30 (m, 1 H), 2.10-1-70 (m, 4 H), 1.40 (s, 4.5 H),1.35 
(s, 4.5 H), one signal is obscured by water. 



15 



Step 2 : 



Methyl 5-(benzoyloxy>2-[ l-(ferf-butoxycarbonyl)pyrrolidin-2-yl]-6- 
hydroxypyrimidine-4-carboxylate (C-15). 



OH 




Boc 
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A solution of C-14 (1.0 eq.) and dimethyl acetylenedicarboxylate (1.05 
eq.) in CHCI3 was refluxed for 3 h. The reaction mixture was concentrated and the 
crude product was used direcfly in the next step without further purification. 
The crude product was dissolved in xylene and refluxed for 24 h. The solvent was 
5 removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was 
added (1.5 eq.). The reaction naixture was stirred at room temperature until the 
starting material was consumed as determined by MS analysis. The reaction mixture 
concentrated, the resulting oil was diluted with ethyl acetate and washed with IN HCl 
solution, saturated NaHCOa solution, hrine. The crude oil obtained after organic 
10 solvent evaporation was purified by flash chromatography to obtain C-15 as a yellow 
solid. 

^H-NMR (CDCb, 400 MHz) 5 12.08 (bs, 1 H), 8.18 (d, 7= 7.6 Hz, 2 H), 7.64 (t, 7 = 
7.6 Hz, 1 H), 7.50 (t, /= 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H). 
15 MSin/z444(M+H)'". 



Step 3 : Methyl 5-(benzoyloxy)-6-hydroxy-2-pyrrolidin-2-ylpyrimidine-4- 

carboxylate (C-16). 

OH 




20 Methyl 5-(benzoyloxy>2-[l-(fe/t-butoxycarbonyl)pyrrolidin-2-yl]-6- 

hydroxypyrimidine-4«carboxylate C-15 was treated with TFAcCHaCla (3:7) at 0 °C 
The solution was warmed to room temperature and the progress of the reaction was 
monitored by MS analysis. After Ih the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The product C-16 was 

25 precipitated with EtzO and collected by filtration. 

NMR (CDCI3, 400 MHz) 5 8.14 (d, 7=7.5 Hz, 2 H), 7.67 (t, 7=7.6 Hz, 1 H), 7.50 
(dd, 7=7.6, 7.6 Hz, 2 H), 4.99 (dd, 7=14.9, 7=7.3 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (m, 
2 H), 2.60-2.45 (m, 1 H), 2.40-2.30 (m, 1 H), 2.20-2.10 (m, 2 H). 
MS/n/2 344(M+H)''. 
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Step 4: iV-(4-fluorobenzyl)-5,6Klihydroxy-2-pyrroUdin-2-ylpyrim 
carboxamide (C-17). 




5 A solution of methyl 5-(benzoyloxy)-6-hydroxy-2-pym)lidin-2- 

ylpyriimdine-4-carbox3^ate (C-16) (1.0 eq.) in IkfeOH was treated with 4- 
fluorobaizylamine (3.0 eq.). The solution was stirred at reflux until the starting 
material was consumed as determined by MS analysis. The reaction was concentrated 
and the product (C-17) was precipitated with MeOH and collected by filtration. 
10 *H NMR (DMSO-dfi, 400 MHz) 5 9.55 (bs, 1 H), 7.35 (dd, / = 13.7, /=7.8 Hz, 2 H), 
7.16 (dd, 7=17.5, 7=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, 7=14.0. 7=6.9 Hz, 1 
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1.70 (m, 3 H). 
MSm/z333(M+H)* 

15 Step 5: iV-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpynx)lidin-2- 
yl)pyrimidine-4-carboxaniide (C-18). 

To a stirred solution of iV-(4-fluorobenzyl>5,6-dihydroxy-2-pynolidin- 
2-ylpyrimidine-4-carboxamide (C-17) (1.0 eq.) in MeOH , EtsN (1.0 eq.) was added 
followed by the addition of AcONa (1.6 eq.), AcOH glacial (1.6 eq.), 37% HCOH 

20 (2.0 eq.) and NaBH(AcO)3 (1 .4 eq.). The mixture was stirred at room temperature 
until the reactants were consumed as determined by MS analysis. The reaction 
mixture was quenched by adding aqueous NaHCOa, and the product extracted with 
EtOAc. The organic layer was dried over anhydrous Na2S04, filtered and concentrated 
under reduced pressure using a rotatory evaporator. A portion of the mixture was 

25 purified by RP-HPLC (CIS, water/acetonitrile with 0.1% of trifluoroacetic acid as 
eluant) to give the title compound C-18 as its trifluoroacetate salt. 
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NMR 5 (DMSO-de, 400 MHz) 6 13.20 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, (m, 1 
H), 9.63 (bs, 1 H), 7.35 (dd, 7=13.8 Hz, 7=8.2 Hz. 2 H), 7.18 (dd, 7= 17.5 Hz, 7=8.8 
Hz, 2 H), 4.54 (m, 2 H), 4.40 (dd, 7 = 15.7 Hz, 7 = 7.7 Hz, 1 H), 3.82-3.70 (m, 1 H). 
3.40-3.20 (m, 1 H), 2.94 (s, 3 H), 2.60-2.50 (m. 1 H), 2.20-1.80 (m, 3 H). 
5 MSm/z347(M+H)*. 

EXAMPLE 7 

2-(l,4-dimethylpiperazm-2-yl)-iV^(4-fluorobenz)d>5,6-dihydroxypyriimdine-4- 
caiboxajmide 



10 




Step 1 : Preparation of Compound C-20 
OH 




TFA 



OH 

,OBz 



I TFA/CH2CI2 II I 

^NCbz L^lljCbz 

C-19 C-20 

Compound C-19 (which was piq>ared from l-[(benzyloxy)catbonyl]- 
4-(te7t-butoxycarbonyl)piperazine-2-carboxyIic acid (Bigge et al. Tetrahedron Lett. 
15 1989, 30: 5193) using procedures similar to those set forth in Scheme A) was 

deprotected with TFA/dichloromethane 1:1. After 1.5 h the solution was evaporated 
to obtain the crude product C-20. 

Step 2 : Preparation of Compound C-21 
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OH 

OBz 



N 



N Y XOgMe 
k^NCbz 



C.21 



To the crude C-20 dissolved in MeOH, NaCNBHa (1.4 eq.), AcONa 
(1.6 eq.) and HCHO 37% (2 eq.) vreie added. After 1 h the mixture was evaporated to 
obtain crude C-21. 

5 

Step 3 : Preparation of Compound C-22 

OH 

Crude C-21 dissolved in MeOH and hydrogenated at atmospheric 
pressure on 10% Pd/C overnight After filtration and evaporation of the filtrate crude 
10 C-22 was obtained. 



Step 4: 



Preparation of Con^und C-23 

OH 



N 



H.oC» 



OH 



N XO2 
A Me 




^CH, 



C-23 



Crude C-22 was dissolved in MeOH and NaCNBHa (1.4 eq.), AcONa 
15 (1.6 eq.) and HCHO 37% (2 eq.) were added. After 2.5 h the mixture was evaporated 
to obtain crude product C-23. 
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Step 5 : 2-(l ,4KUniethylpiperazin-2-yl)-//-(4-fluorobenzyl)-5,6- 

d[ihydroxypyrimidine-4-carboxami(Ie C-24 
Crude C-23 was dissolved in NMP (6 ml/mmol) and 4- 

fluorobenzylamine (3 eq.) added. TTie mixture was stined at 90°C overnight. Part of 
5 the crude material was purified by preparative HPLC (C18, gradient of 

CH3CN/H2O+0.01% TFA) to obtain the title product (C-24) as its trifluoroacetate 

salt 

*H NMR (DMSO d6+TFA, 300 K, 400 MHz) 6 12.5 (bs, 1 H), 9,30 (t, 7=6.4 Hz, 1 H), 
7.38 (dd, /= 5.8, 8.8 Hz, 2 H), 7.17 (t, /=8.8 Hz, 2 H), 4.58-4.4 (m, 2 H), 3.66 (bs, 1 
10 H), 3.55-3.35 (m, 3 H), 3.20 (d, 7=133 Hz, 1 H), 3.03, (t, 7=11.7 Hz, 1 H), 2.79 (s, 3 
H), 2.85-2.70 (m, 1 H), 2.33 (bs, 3 H). 
MSm/z376(M+H)''. 



EXAMPLE 4A 

15 2-[4-(dimethylamino)tetrahydro-2H--pyran-4-yl]-JV-[4-fluoro-2- 
(methylsulfonyl)benzyl]-5,6-dihydroxypyrimidine-4-carboxamide 



OH 




Step 1 : tert-Butyl 4-(aminocarbonyl)tetrahydro-2H-pyran-4-yl-carbamate (C 

25) 



BOCHN .CONH2 




20 O 

To a stirred solution of the commercially available 4-[(tert- 
butoxycarbonyl)amino]tetrahydro-2/7-pyran-4~carboxyIic acid in dioxane, pyridine 
(0.6 eqO, di-butyl dicarbonate (1.3 eq) and ammonium bicarbonate (1,26 eq) were 
added and the mixture was stirred at room temperature for 20 hours. Dioxane was 
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concentrated and the residue dissolved in ethyl acetate and washed with HCl IN, 
saturated aqueous NaHCOa solution and brine, dried over Na2S04, filtered and 
evaporated in vacuo to obtain the solid compound (C-25). 



NMR (CDCI3, 300 MHz, 300 K) 5 6.82 (bs,lH), 5.37 (bs, IH), 4.80 (bs, IH), 3.88 
5 (t, J = 4.4 Hz, IH), 3.84 (t, J = 4.4 Hz, IH), 3.72-3.64 (m, 2H), 2.30-2.21 (m, 2H), 
1.98-1.94 (m, 2H), 1.48 (s, 9H). 
MS:m/z245(M+H)^ 



A solution of tert-hutyl 4-(aminocarbonyl)tetrahydK)-2H-pyran-4-yl-carbamate (C-2S) 
and triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1 
15 hour allowing the mixture to reach room temperature. Volatiles were removed in 

vacuo and residue was taken up in ethyl acetate, washed with HCl IN, brine and dried 
over Na2S04. Evaporation gave a crude which was purified by flash chromatography 
on silica gel (eluent: petroleum ether : ethyl acetate = 7:3) to give the title compound 
(C-26), colorless oil, as a 8:2 mixture of two rotamers by ^H NMR. 



20 ^H NMR (CDCIb, 300 MHz, 300 K) 5 4.71 (bs, IH), 3.96 (t, J = 3.5 Hz, IH), 3.93 (t, J 
= 4.1 Hz, IH ), 3,79-3.76 (m, 2H), 2.37-2.34 (m, 2H), 1.89-1.82 (m, 2H), 1.50 (s, 7H), 
1.47 (s,2H). 
MS: m/z 227 (M+H)\ 



Step 2 : 



tert'Bntyl 4-cyanotetrahydro-2H-pyran-4-yl-carbamate (C-26) 



10 



BocHN, ,CN 




Step 3 : 



f5rf-Butyl-4-[aminoChiydroxyinuno)methyl]tetrahydio-2H-pyran-4-^^^ 
carbamate (C-27) 



25 
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A solution of free hydroxylamine in ethanol was obtained by dissolving separately 
hydroxylamine hydrochloride (1.1 eq) and potassium hydroxide (1.1 eq) in ethanol. 
The two solutions were mixed together, the potassium chloride filtered off and the 
resulting ethanolic solution was used to treat a solution of teit-butyl-4- 
5 cyanotetrahydn>-2H-pyran-4-yl-caibamate (C-2d) in ethanol at 45 for 5 hours. 
Mixture was concentrated to obtain the title compound (C-27) as a erode solid that 
was used in the next step without furth^ purification. 



A solution of f^rr-butyl-4-[anMno(hydroxyimino)methyl]tetrahydro-2H-pyran-4-yl- 
15 carbamate (C-27) and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was 
refluxed for 1 hour under nitrogen and the solution was concentrated. Residue was 
purified by flash chromatography on silica gel (eluent: petroleum ether :ethyl acetate = 
7:3) to give the desired product (C-28) as a mixture of isomers in ratio 7:3. 
^H-NMR (CDCI3, 300 MHz, 300 K) 6 5.91 (bs, IH), 5.83 (s, 0.7H), 5.75 (s, 0.3H), 



20 5.67 (bs, IH), 4.67 (s, 0.7H), 4.63 (s, 0.3H), 3.93 (s, 2,1H), 3.86 (s,0.9H), 3.84-3.63 
(m, 4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 2.32-2.17 (m, 2H), 2.14-1.98 (m, 2H), 1.47 (s, 
9H). 

MS:m/z402(M+H)^ 



MS:m/z260(M+H)^ 



10 Step 4 : 



Dimethyl-2-{[(amino{4-[(rm-butoxycarbonyl)aniino]tetrahydro-2fl- 
pyran-4-yl}meliiylidene)amino]oxy}but-2-enedioate (C-28) 




Step 5 : 



Methyl 2-{4-[(re/t-butoxycarbonyl)anaino]-tetrahydro-2//-pyran-4-yl }- 

5,6-dihydroxypyrimidine-4-carboxylate (C-29) 

OH 



25 




O 
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A solution of dimethyl-2-{[(ainino{4-[(rert-butoxycarbonyl)amino]tet^ 
pyran-4-yl}methyUdene)aimiio]oxy}but-2-enedioate (C-28) in o-xylene was refluxed 
5 for 6 hours* Then the reaction was cooled down and concentrated. Ethyl ether was 
added until precipitation of a solid that was filtered, washed with other ethyl ether and 
dried to give the title compound (C-29)as a brown solid • 
MS: xniz 370 (M+H)^ 

The reaction mother liquor was concentrated and used for the next step. 



The concentrated mother liquor containing methyl 2-{4-[(ferr- 
15 butoxycarbonyl)amino]-tetrahydro-2i?-pyran-4-yl } -5,6-dihydroxypyrimidine-4- 
carboxylate (C-29), dissolved in dry pyridine was treated with benzoic anhydride (2 
eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HCl IN and 
brine. Organics were dried over Na2S04, filtered and evaporated the resulting crude 
20 oil was purified by flash chromatography on silica gel (eluent: ethyl acetate : 
petroleum ether = 7:3) to obtain methyl 5-(benzoyloxy>2-{4-[(tert- 
butoxycarbonyl)amino]tetrahydro-2ff-pyran-4-yl}-6-hydroxypyrimi^^ 



NMR (DMSO-d6, 300 MHz, 300 K) 5 13.20 (bs, IH), 8.09 (d, J = 7.3 Hz, 2H), 
25 7.79 (t, J = 7.5 Hz, IH), 7.63 (t, J = 8.01 Hz. 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H), 
2.22-2.15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). 
MS:m/z474(M+H)^ 



Step 6 : 



Methyl 5-(benzoyloxy)-2-{4-[(tert-butoxycarbonyl)amino]tetrahydro- 
2fl-pyran-4-yl}-6-hydroxypyrimidine-4-carboxylate(C-30) 



OH 




(C-30). 
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Step 7 : 



ferf-Butyl-4-[4-({ [4-fluoro-2-(methylsulfonyl)benzyl]ainino }carbonyl)- 

5,6-dihydroxypyrimidin-2-yl]tetrahydro-2i?-pyran-4-ylK: 

31) 



OH 




5 Methyl-5-<benzoyloxy>2-{4-[(teit-butoxycaibonyl)amm 

6-hydtoxypyrimidine-4-caiboxylate (C-30) in dry MeOH was treated with 4-fluoro-2- 
(methylsulfonyl)benzylamine (2.5 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and the residue was taken up in ethyl acetate, washed with HCl IN, brine, dried 
over Na2S04. The filtrate was concentrated in vacuo and triturated with ethyl ether to 
10 obtain the crude title compound (C-31). 



A solution of /er/-butyl-4-[4-({[4-fluoro-2-(methylsulfonyl)benzyl]aniino}carbonyl)- 
5,6-dihydroxypyriinidin>2-yl]tetrahydro*2if-pyran-4-yl~carbam (C-31) in 
dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at 
20 room temperature. The acid in excess was removed in vacuo to obtain the crude title 
compound (C-32)as a pale yellow solid, after trituration with ethyl ether. 
MS:m/z441(M+H)\ 



MS:m/z541(M[+H)^ 



Step 8 : 



2-(4-Aininotetrahydro-2fl-pyran-4-yl)-N-[4-fluoro-2- 
(methylsulfonyl)benzyl]-5,6-dihydroxypyrimidine-4-carboxamide 
trifluoroacetate (C-32) 



OH 




-116- 



wo 03/035076 



PCT/GB02/04742 



Step 9 : 



2-[4-(dimethylainino)te1xahydro-2H-pyran-4-yl]-iV-[4- 
(methylsulfonyl) benzyl]-5,6-dihydroxypyiiinidine-4-carboxamide (C- 
33) 



5 A solution of 2-(4-aimnotetrahydro-2//-pyran-4-yl)-N-[4-fluoro-2- 

(methylsulfonyl)beiizyl]-5,6-dihydroxypyrimidine-4-cai^ trifluoroacetate (C 

32) in MeOH was treated with triethylamine (1 eq.), sodium acetate (1.6 eq.), 
formaldehyde 37% w/w aq. soln. (3 eq.), and sodium cyanoborohydride (1.43 eq.). 
Die mixture was left stirring at room temperature for Ih. Trifluoroacetic acid (3 eq) 
10 and sodium cyanoborohydride (0.5 eq) were added, left stining overnight The 

reaction mixture was concentrated and the title compound (C-33)as trifluoro acetate 
salt was obtained by preparative HPLC purification (Cis, eluting with water and 
acetonitrile containing 0.1 % trifluoroacetic acid in gradient). 



*H NMR (DMS0-d6+TFA, 300 MHz, 300 K) 5 10.90 (bs, IH), 9.42 (bt, IH), 7.76 (d, 
15 J = 8.5 Hz, IH), 7.61 (d, J = 5.6 Hz, 2H), 4.90 (d, J = 6.3 Hz, 2H), 3.93 (d, J = 6.3 Hz, 
2H), 3.44 (s, 3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 1.90-1.82 (m, 2H). 
MS:m/z469(M+H)"'. 



iV-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7-azabicyclo[2.2.1]hept-l- 
20 yl)pyrimidine-4-carboxainide. 



EXAMPLE 6 A 



OH 




25 



Steol 



7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2. l]heptane-l-carboxylic acid 
(C-35) 




N 
Cbz 
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7-benzyl l-tert-hntyl 7-azabicyclo[2.2J]heptane-l,7-dicarboxylate (C- 
34)(synthesized following the procedure reported in 7.0.C, 1996, 61, 6313-6325) was 
stiired in TFA/DCMyH20 (95/5/5, 0.3 M) for 10 minutes. Evaporation of the solvent 
afforded the titled compound (C-35). 
5 *H-NMR (DMSOd6, 300K, SOOMEIz) 5 : 12.5 (bs, IH), 7.45-7.30 (m, 5H), 5,06 (s, 
2H), 4.27 (t, J = 4.6 Hz, IH), 2.00-1.92 (m, 2H), 1.76-1.65 (m, 4H), 1.55-1.43 (m, 
2H3. MS CEI+) m/z 276 (M+H)"". 

Step 2: benzyl l-(aminocarbonyl)-7-azabicyclo[2.2.1]heptane-7-carboxylate 

10 (C-36) 



A stirred solution of 7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]heptane-l- 
15 carboxylic acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and B0C2O (1.5 
eq.), then ammonium bicarbonate (1.46 eq.) was added and the mixture was stiired at 
room temperature for 15 hours. Dioxane was concentrated and the residue was taken 
up in ethyl acetate, washed with HCl IN and brine and dried over Na2S04 to give, 
after filtration and concentration, the titled compound (C-36). 



20 ^H-NMR (DMSOd6, 300K, 300MHz) 6 7.42-7.28 (m, 5H), 7.18 (bs, IH), 7.00 (bs, 
IH), 5.05 (s, 2H), 4.28 (t, J = 4.5 Hz, IH), 2.00-1.90 (m, 2H), 1.77-1.60 (m, 4H), 
1.52-1.40 (m, 2H). MS (EI+) m/z 275 (M+H)^. 



Benzyl l-(aminocaibonyl)-7-azabicyclo[2.2.1]heptane-7^arboxylate (C-36) in 
dichloromethane was treated at 0 ''C with EtsN (2.1 eq.) and trifluoroacetic anhydride 
(1.1 eq.) was added dropwise. The reaction mixture was stirred at 0 for 30 minutes. 
Then, it was diluted with dichloromethane, washed with saturated NaHCOs solution 




N 
Cbz 



Step 3: 



benzyl l-cyano-7-azabicyclo[2,2.1]heptane-7-carboxylate (C-37) 
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H2O, brine and dried over Na2S04. Filtration and evaporation afforded the titled 
compound (C-37). 

*H-NMR (DMS0d6, 300K, 300MHz) 5 7.42-7.30 (m, 5H), 5.14 (s, 2H), 4.32 (t, J = 
5.0 Hz, IH), 2.2-1.98 (m, 4H), 1.90-1.70 (m, 2H), 1.62-1.45 (m, 2H). MS (EI+) m/z 
5 257 (M+H)^ 

Step 4: dimethyl-2-{ [(amino{7-[(benzyloxy)carbonyl]-7- 



Triethyl amine (1.5 eq.), hydroxylamine hydrocMoride (1.3 eq.) were added to a 
solution of benzyl l-cyano-7-azabicyclo[2.2.1]heptane-7-carboxylate (C-37) in 
absolute methanol. The mixture was stirred at room temperature overnight The 
solvent was removed under reduced pressure, the residue was dissolved in chloroform 
15 and treated with dimethylacetylene dicarboxylate (2 eq.) for 14 hours at 60 "^C. 

The reaction mixture was then concentrated and the resulting crude oil was purified 
by flash chromatography (petroleum ether/ EtOAc 1:1) to give the titled compound 
(C-38) as a mixture of isomers. 



^H-NMR (DMS0d6, 300K, 300MHz 5: 7.41-7.25 (m, 5H), 6.57 (bs, 1.3 H), 6.17 
20 (bs,0.7 H), 5.66 (s,0.65 H). 5.61 (s, 0.35 H), 5.04 (s, 2H), 4.35-4.30 (m, IH), 3.79 (s, 
1.95H), 3.75 (s, 1.05H), 3.63 (s,L05H), 3.60 (s,1.95H), 2.15-1.92 (m. 2H), 1.80-1.45 
(m, 6H). MS (EI+) m/z 432 (M+H)"". 



azabicyclo[2.2.1]hept-l-yl}methylidene)amino]oxy}but-2-enedioate 
(C-38). 



10 




Step 5: 



benzyl l-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl)pyrimidin-2- 
yl]-7-azabicyclo[2.2. l]heptane-7-caiboxylate (C-39) 



25 
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OH 




Cbz O 



DimethyI-2-{ [(aimno{7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]hept-l-yl } 
metfaylidene) ainino]oxy}but-2-^nedioate (C-38) was dissolved ortho-xylene and 
5 refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and 
the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2 
eq.)- The reaction mixture was stirred at room temperature for 3 hours. Reaction 
mixture was concentrated and the residue was taken up in ethyl acetate and washed 
with HCl IN and saturated NaHCOs solution The organic phase was dried over 
10 Na2S04 , filtered and after concentration and purification by flash chromatography the 
titled compound was obtained. 



^H-NMR (DMS0d6, 300K, 300MHz) 6 13.38 (s, IH), 8.09 (d, J = 7.5 Hz , 2H), 7,80 
(t, J = 7.5 Hz , IH), 7.64 (t, J = 7.5 Hz, 2H), 7.40-7.22 (m, 5H), 5.00 (s, 2H), 4.40 (t, J 
= 4.3 Hz, IH), 3.76 (s, 3H), 2,32-1.117 (m, 2H), 1.95-1.79 (m, 4H), 1.66-1.51 (m, 
15 2H), MS (EI+) m/z 504 (M+H)"". 



20 Benzyl 1- [5-(benzoyloxy) -4- hydroxy -6- (methoxycarbonyl) pyrimidin -2- yl] -7- 
azabicyclo[2.2.1]heptane-7-caiboxylate (C-39) in methanol was hydrogenated under 
H2 atmosphere in presence of Pd/C 10% (10%w/w) at room temperature for 2 hours. 
After filtration and evaporation, the cmde was dissolved in MeOH and 
fluorobenzylamine (3.5 eq.) added. After being refluxed overnight, the residue was 

25 washed with EtiO/EP, The solid was dissolved in MeOH and NaCa^Hs (1.4 eq.), 
AcONa (1,6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at 
room temperature overnight. The product was purified by preparative HPLC (CIS, 



Step 6: 



Ar-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7- 
azabicyclo[2.2. l]hept-l-yl)pyrinMdine-4-carboxamide (C-40) 
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gradient CH3CN/H2O + 0.01 %TFA) to obatine the title compound (C-40) as trifluoro 
acetate salt 

*H-NMR (DMSOdfi, 300K, 400MHz) 5 12.9 (bs, IH), 12.2 (s, IH), 10.95 (bs, IH), 
9.66 (bs, IH), 7.47-7.40 (m. 2H). 7.21-7.12 (m, 2H), 4.50 (d, J = 6.0 Hz, 2H), 4.17 
5 (bs, IH), 2.67 (s, 3H), 2.45-2.1 (m, 6H), 1.95-1.80 (m, 2H). MS (EI+) w/z 373 
(M+H)-". 

EXAMPLE 7B 

N-(4-fluorobenzyl)-5,6-dihydix)xy-2-(l,2,4-trimethylpiperazin-2-yl)p)ai^ 
10 carboxaniide. 

OH 




Stepl : 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-l,4-dicarboxylate 

(C-41). 

Boc 




15 Cbz 

To a cooled (-75 *»€) solution of IDA 2M in heptane^HF (1.5 eq) in THF, a solution 
of l-[(benzyloxy)carbonyl]-4-(terf-butoxycarbonyl)pipMazine-2-caiboxylic acid 
CBigge et al. Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75*'C. 
After being stirred for 1 hour at -75 °C, Mel (1.5 eq) was added. After 2 hours at -75 

20 °C the reaction mixture was left warming to r.t, evaporated, diluted with AcOEt, 
washed with NaHCOa, water, brine and dried over Na2S04.. The crude was purified 
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the 
title compound (C-41). 

'H NMR (DMSOdfi, 340K:, 300MHz) 6 7.45-7.30 (m, 5H), 5.19 (AA' system, J = 13 
25 Hz, 2H), 4.05 (d, J = 14 Hz, IH), 3.87-3.78 (m. IH), 3.66 (d, J = 14 Hz, IH), 3.62- 
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS (EI+) m/z 360 (M+Hf. 
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Step 2 : 



1-benzyl A-tert-hutyl 24(Z)-amino({ [(l£>-3-methoxy-l- 
(methoxycarbonyl)-3-oxoprop-l-enyl]oxy}imino)methyl]-2- 
methyIpiperazine-l,4-dicarboxylate (C-42). 



Boc 



5 




"O^ XOOMe 



A solution of l-benzyl 4-ferf-butyI 2-cyano-2-methylpiperazme-l,4-dicarboxylate (C- 
41) in EtOH was added to a solution of EtsN (3.2 eq) and NHaOH" HCI (3 eq) in 
EtOH- Hie mixture was stined 2 hr at 40 °C. After evaporation of the solvent, the 
residue was diluted with AcOEt, washed with water, dried over Na2S04, filtered and 

10 concentrated. The residue was further dissolved in chloroform and 

dimethylacetylenedicaiboxylate (LS eq) added to the stined solution. Reaction was 
refluxed over night The mixture was evaporated and the residue was purified by flash 
chromatography on silica gel (petroleum ether/AcOEt, 65:35) affording (C-42). 
*H NMR (DMSOd(5, 340K, 300MHz). Two sets of signals were observed due to the 

15 presence of the geometric isomers: 5 7.48-7.25 (m, 5H), 6.31, 6.01 (bs, 2H), 5.63, 
5.55 (s, IH), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3.79, 3.76 (s), at 3.66, 3.61 (s)), 
3.60-3.45 (m, 2H), 3.45-3.31 (m, IH), 1.51, 1.45 (s, 3H), 1.41 (s, 9H). 
MS (EI+) m/z 535 (M+H)^ 

20 Step3 : 1-benzyl 4-tert-hutyl 2-[5-(benzoyloxy)-4-hydroxy-6- 

(methoxycarbonyl) pyrimidin-2-yl]-2-methyipiperazine-l ,4-dicarboxylate (C-43) 



25 1-benzyl 4-te/t-butyl 2-[(Z)-amino({ [(l£)-3-methoxy-l-(metiioxycaibonyl)-3- 
oxoprop-l-enyl]oxy}imino)methyl]-2-methylpiperazine-l,4-dicarboxylate(C-42) 
was dissolved in xylene and stirred at 155 **C for 8h. After evaporation of the solvent, 



OH 
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the residue was dissolved in pyridine and benzoic anhydride (1.5 eq) was added The 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated The residue was diluted with AcOEt, the organic phase washed with HCl 
IN, dried (Na2S04) and evaporated The product (C-43) was purified by flash 
5 chromatography (eluent: petroleum ether/AcOEt 70/30). 



^H-NMR (DMSOde, 340K, 400MHz) 5 12.96 (bs, IH), 8.11-8.04 (m, 2H), 7.79-7.73 
(m, IH), 7,66-7.58 (m, 2H), 7.37-7.22 (m, 5H), 5.03 (s, 2H), 4.00-3.91 (m, IH), 3.80- 
3.52 (m, 7H, at 3.75 (s)), 3.47-3.40 (m, IH), 1.65 (s, 3H), L35 (s, 9H). MS (EI+) w/z 
607 (M+H)^ 



1-benzyl 4-r^rr-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl)pyrimidin-2- 
yl]-2-methylpiperazine-l,4-dicarboxylate (C-43) was dissolved in AcOEt and 

15 hydrogenated at 1 atm on 10% (w/w) Pd/C over night. After filtration of the catalyst, 
solvent was evaporated to give the crude tide compound (C-44) . 
^H-NMR (DMSOd6 + TFA, 340K, 400MHz) 5: 8.11-8.04 (m, 2H), 7.81-7.74 (ra, 
IH), 7.66-7.58 (m, 2H), 4.22 (d, J = 14.4 Hz, IH), 3.80 (s, 3H), 3.75-3.67 (m, 2H), 
3.63-3.44 (m, 2H), 3.32-3.24 (m, IH) 1.68 (s, 3H), 1.38 (s, 9H) . 

20 MS (EI+) m/z 473 (M+H)^ 

Step 5 : methyl 2-[4-(r^/t-butoxycarbonyl)-l,2-dimethylpiperazin-2-yl]-5,6- 



Crude material methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin- 
25 2-yl]-6-hydroxypyrimidine-4-carboxylate (C-44) obtained in step 1 was dissolved in 



MeOH , and NaCNBHa (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H20, 4eq) 



10 Step 4: 



Methyl 5-(benzoyloxy)-2-[4-(t^-butoxycaibonyl)-2-methylpiperazin- 

2-yl]-6-hydroxypyrimidine-4-carboxylate (C-44) . 

OH 




dihydroxypyrimidine-4-carboxylate (C-45) 

OH 
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were added. The reaction mixture was stirred at room temperature. After 30\ the 
solvent was evaporated and the crude solid (C-45) obtained washed with EtiO, 
MS (EI+) m/z 383 (M+H)^. 

Step 6: r^rf-butyl 3-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5,6- 

5 dihydroxypyrimidin-2-yl>3,4-dimethylpiperazine-l-carboxyIate (C- 

46) 

OH 




Crude material obtained methyl 2-[4-(terf-butoxycarbonyl)-l^-dimethylpiperazin-2- 
yI]-5,6-dihydroxypyrimidine-4-carboxylate (C-45) was dissolved in MeOH and p- 
10 fluorobenzylamine (5.0 eq) was added The mixture was refluxed till the consumption 
of the starting material was completed; then solvent was evaporated and the crude 
solid (C-46) obtained washed with Et20. 
MS (EI+) m/z 476 QA+H)\ 

Step 7 : 2-(l^-dimethylpiperazin-2-yl)-/\^(4-fluorobenzyl)-5,6- 

15 dihydroxypyrinMdine-4-carboxamide (C-47) 

OH 




F 



Crude material tert-bntyl 3-(4-{[(4-fluorobenzyl)anuno]carbonyl}-5,6- 
dihydroxypyrimidin-2-yl>-3,4-dimethylpiperazine-l-^arboxylate (C-46) was stirred in 
DCM/IFA (1:1) for 1 hour. Evaporation of the solvent afforded the crude title 
20 compound (C-47). 

MS (EI+) m/z 376 (M-hH)^. 

Step 8: N-(4-fluorobenzyI)-5,6-dihydroxy-2-(l,2,4-trimethylpiperazin-2- 

yl)pyrimidine-4-carboxamide hydrochloride (C-48) (6). 
Crude material obtained in step 2-(l,2-dimethylpiperazin-2-yl)-7V-(4-fluorobenzyl)- 
25 5,6-dihydroxypyrimidine-4-carboxamide (C-47) was dissolved MeOH and EtsN (2.2 
eq) was added. Then NaCNBHS (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H2O, 
4eq) were added. The reaction mixture was stirred at room temperature over night. 
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10 



The reaction mixtoie was evaporated and the residue purified by preparative EDPLC 
(C18, gradient of CH3C3SIZH2O + 0.01% TFA) to give the title product (C-48) as 
trifluoroacetate salt 

'H-NMR (CD3CN+ TFA, 280K, 600MHz) 6: 7.50-7.38 (m, 2H), 7.13-7.07 (m, 2H), 
4.66-4.51 (m, 2H), 4.00-3.72 (m, 4.3H), 3.60-3.56 (t, 7=12.7 Hz, 0.7 H), 3.49-3.44 (t. 
7=15.5 Hz, 1 H), 3.04 (s, 2H), 2.91 (s. IH), 2.73 (s, IH), 2.69 (s b, 2H), 2.05 (s,lH) 
1.95 (2H obscured by solvent ). 
MS (m+) m/z 390 (M+H)*. 



EXAMPLES 

Ar-(4-Ruorobenzyl)-5,6-dihydroxy-2-(l-niethylpiperidin-2-^)pyrimidine-4- 
carboxamide (0-2) 




15 



Methyl 5-(benzoyloxy)-6-hydroxy-2-piperidin-2-ylpyriimdine-4- 
carboxylate (D-l)(prepared from l-[(benzyloxy)carbonyl)]piperidine-2-carboxylic 
acid by procedures similar to those set forth in Scheme A) was dissolved in the 

20 minimal amount of chloroform. To the stirred solution were added tetrahydrofuran, 
triethylamine (5 eq.) and methyl iodide (3 eq.), and die reaction was stirred at 40 °C. 
After 30 nciin, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture 
was stirred for 30 min at 40 °C. After evaporation of volatiles, the residue was taken 
up into iV-methylpyrrolidinone and treated with 3 eq. of 4-fluorobenzylamine at 95 °C 

25 for 15 min. The title product (D-2) was isolated as its trifluroacetate salt by RP- 
HPLC (CIS, water/acetonitrile with 0.1% of trifluoroacetic acid as eluant). 
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NMR (DMSO d^, 400 MHz) 5 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 9.34 (t, 
7=6.4 Hz, 1 H), 7.37 (dd, 7=5.6 Hz, 7=8.4 Hz, 2 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.57 (d, 
7=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, 7= 12.4 Hz, 1 H), 3.52-3.50 (m, 1 H), 2.78 
(bs, 3 H), 2.16 (d, 7= 13.6 Hz, 1 H), 1.92-1.80 (m, 2 H), 1.65-1.46 (m, 3 H). 
5 MS/f2/z361(M+H)"*'. 

EXAMPLE9 

JV-(4-Huoiobenzyl)-5,6-dihydroxy-2-(morpholin-4-ylmethyI)p)^^ 
carboxamide 



10 




Step 1 : 2-(Diethoxymethyl)-iV^(4-fluorDbenzyl>5,6-dihydix>xypy^ 
caiboxamide (E-2). 




To a solution of methyl 2-(diethoxymethyl)-5,6-dihydroxypyriniidine- 
15 4-carboxylate E-1 (prepared from diethoxyacetonitrile by procedures similar to those 
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-F-benzylamine (3 eq.), 
stirring at reflux overnight Solvent was removed in vacuo and the solid residue 
washed with EtzO and dried This material dissolved in CHCI3 was washed with 2N 
HCl, brine and dried over Na2S04. Evaporation of solvents gave E-2 as a brown 
20 powder. 
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'H NMR (300 MEIz, DMSO-de) 5 12.62 (bs, 1 H), 12.51 (bs, 1 H), 9.22 (t, J=6.2 Hz, 
1 H), 7.36 (dd, J=8.5, 5.7 Hz, 2 H), 7.14 (t, J= 8.9 Hz, 2 H), 5.12 (s, 1 H), 4.45 (d, J= 
6.3 Hz, 2 H), 3.71-3.41 (m, 4 H), 1.15 (t, J=7.0 Hz, 6 H). 
MSin/z366(M+H)*. 

Step 2 : AK4-Huoiobenzyl)-2-formyl-5,6-dihydioxypyriimdine-4-caiboxam 
(E-3). 

OH 

.OH 



11 H 




A solution of E-2 in 100% formic acid was stined at 50 **C for 1.5 
10 hours. Volatiles were removed in vacuo and solid residue triturated with Et20 
obtaining after diying E-3 as a white solid 

'H NMR (300 MHz, DMSO) 5 13.19 (bs, 2 H), 9.62 (t, 7=6.3 Hz, 1 H), 9.41 (s, 1 H), 
7.40 (dd, /= 8.5, 5.7 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.49 (d, 7=6.4 Hz, 2 H). 
MS7n/^s292(M+H)* 

15 

Step 3 : iV-(4-Fluorobenzyl>5,6-dihydroxy-2-(morpholin-4- 
ylmethyl)pyriJDidine-4-cari3oxamide (E-4). 
To a solution of E-3 in dry dichloroethane was added morpholine (1 

eq.), stirring at room temperature for 30 minutes. NaB(OAc)3H (1.4 eq.) was added 
20 and the reaction stirred at room temperatare one more hour. Volatiles were removed 

in vacuo and solid residue purified by RP-HPLC on a CI 8 column, eluents 

water/acetonitrile + 0.1 % TFA, to give E-4 as its trifluoroacetate salt. 

■h NMR (300 MHz, DMS0-d6, 330 K) 8 9.05 (bt, 1 H), 7.38 (dd, 7= 8.5, 5.6 Hz, 2 

H). 7.15 (t, 7=8.8 Hz, 2 H), 4.51 (d, 7=6.3 Hz, 2 H), 3.85 (bs, 2 H), 3.74 (t, 7= 4.6 
25 Hz,4H).2.98(bs,4H). 

MSm/z363(M+H)*. 
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EXAMPLE 10 

iV-(4-Fluorobenzyl)-5,6-dihydroxypyriniidine-4-carboxaiidde 



OH 




5 

Step 1 ; 4,5-IMhydhx>xy-^-(meAoxycaitonyl)pyrinudine-2H»ito^^^ add 
(F-2). 

OH 




O 



2-EJhoxycaibonyl-4,5-<fihydioxy-6-(methoxycaibonyl)pyiiimdine(^^ 
10 1) [obtained from ethyl ainino(hydroxyimino)ethanoate (Bianco et al.. Tetrahedron 
1992, 40: 6335) by procedures similar to those set forth in Scheme A] was suspended 
in dioxane/THF 2: 1 and IN NaOH was added. After 20 min the mixture was acidified 
with IN HCl, concentrated and filtered to give F-2. 

'H NMR (DMSO-dfi, 300 K, 400 MHz) 6 13.10 (bs, 1 H), 11,11 (bs, 1 H), 3.82 (s, 3 
15 H). 

MS7n/z213<M-H)". 

Step 2 : Methyl 5,6-dihydroxypyrimidine-4-carboxylate (F-3). 



OH 
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A solution of F-2 in HCl IN was stirred for 6 hours at 90 °C. The 
reaction mixture was filtered and the solid washed with HCl IN. Evaporation of the 
filtrate afforded F-3 as a solid. 

NMR (DMSO d6, 300 K, 400 MHz) S 7.75 (s, 1 H), 3.82 (s, 3 H). 

Step 3 : A^(4-Huoroben2yI)-5,6-dihydroxypyrimidine-4-c^^ (F-4). 

F-3 was dissolved in DMF and 4-fluon)benzylanune (3 eq.) was added. 
After 2 hours at 90 °C the mixture was evaporated. The title product F-4 was purified 
by preparative HPLC (C18, Syim, gradient of CH3CN/H2O + 0.01% TFA). 
*H NMR (DMSO d^, 300 K, 400 MHz) 5 12.72 (bs, 1 H), 12.54 (bs, 1 H), 9.48 (bs, 1 
H), 7.77 (s, 1 H), 7.36 (t, 7=8.0 Hz, 2 H), 7.14 (t, 7=8.8 Hz, 2 H), 4.43 (d, 7=6.3 Hz, 2 
H). 

MSm/z262(M-H)-. 



15 EXAMPLE 11 

2-{4-[({ [(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]thien-3-yl }-N-(2,3- 
dimethoxybenzyl)-5,6-dihydroxypyrimidine-4 carboxamide 




OMe 



Step 1 : Methyl 2-{4-[({ [(2-chlorophenyl)sulfonyl]ainino}carbonyl)anuno]- 

20 thien-3-yl }-N"(2,3-dimethoxybenzyl) -5,6-dihydroxypyrinudine-4 

carboxylate (G-2). 
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OH 




A solution of methyl 2-(4-aminothien-3-yl)5,6-dihydroxypyriimdine-^ 
carboxylate trifluoioacetate (1 eq.) G-1 (obtained from the depiotection of the 
corresponding Boc protected compound) and 2-chlorobenzensulfonylisocyanate (1.02 
5 eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by 
concentration under reduced pressure. IN HCl was added to the residue and the 
resulting solid was collected by filtration. The solid was triturated with H2O and then 
EtaO to give the title compound. 

IH NMR (400 MHz, DMSO) 5 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, 1 H), 
10 10.80 (bs, 1 H), 8.35 (d, /= 3.35 Hz ,1 H), 8.11 (d, /=7.33 Hz, 1 H), 7.77 (m, 2 H), 
7.63-7.57 (m, 1 H), 7.58 (d, /=3,35 Hz, 1 H), 3,88 (s, 3 H). 
MSm/z485(M+H)''. 



Step 2 : 2-{4-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]tiiien-3-yl}- 
15 N-(2,3-dimethoxybenzyl>5,6-dihydroxypyriniidine-4 caiboxamide 

(G-3). 

A solution of G-2 (1 eq.) and 2,3-dimethoxybenzyIamine (1 eq.) in 
DMF was stirred at 50°C for 12 h. DMF was removed by concentration under 
reduced pressure. IN HCl was added to the residue. After filtration a solid was 
20 obtained which was triturated with water and then Et20. The tide product G-3 was 
obtained by HPLC purification (Nucleosil, gradient: MeCN/H20 30%-90% in 10 min) 
to give the tide compound as a solid. 

IH NMR (4O0 MHz, DMSO) 5 13.03 (bs, 1 H), 12.65 (bs, 1 H), 11.60 (bs, 1 H), 9.47 
(bs, 1 H), 9.20 (bs, 1 H), 8.11 (d, /= 7.88 Hz ,1 H), 8.05 (m, 1 H), 7.68 (m, 2 H), 7.59 
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(m, 2 H), 7.07 (app. t, /= 7.94 Hz, 1 H), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H), 

3.80 (s, 6 H). 

MSni/z620(M+H)*. 



5 EXAMPLE 12 

iV'^-(4-fluorobenzyl)-5,6-<iihydroxy-A^-(pyridin-2-ylmethyl)pyti^ 
dicaiboxamide 




2-EthoxycaAonyl-4,5Klihydroxy-6-(methoxycarbonyl)pyrimidine(F- 
10 1) was dissolved in DMF and 4-fluorobenzylaniine (2.1 eq.) added. After stirring for 
5 h at 90 °C, a further addition of 4-fIuoiobenzylaimne (0.61 eq.) was done and the 
niixtuie was stirred at the same t^perature overnight To tiiis mixture, containing 
JV^(4-fluorobenzyl>2-^oxycaibonyl-5,6-dihydroxy-pyrimidine-4-carboxaniide(H- 
2), 2-picolylamine (3 eq.) was added and the reaction was stirred at 90°C for 3 h. The 
15 product was purified by preparative RP-HPLC (gradient of CH3CN/H2O + 0.01% 
TPA), to give the title compound (H-3) as its trifluoroacetate salt 
'H NMR (DMS0-d6, 300K, 400 MHz) 5 12.90 (bs, 1 H), 12.74 (bs, 1 H), 9.81 (t, J= 
6.7 Hz, 1 H), 9.74 (t, /= 6.7 Hz, 1 H), 8.54 (d, 7=4.8 Hz, 1 H), 7.82 (t, 7=6.9 Hz, 1 
H), 7.40-7.30 (m, 4 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.61 (d, 7=6.4 Hz, 2 H), 4.56 (d, 7=6.4 
20 Hz,2H). 

MS»i/z398(M+H)*. 



EXA^4PLE13 

2-(l-benzoyl-2,3-dihydro-l£r-indol-2-yl)-Ar-(4-fluorobenzyl)-5,6- 
25 dihydroxypyrinudine-4-carboxaniide 
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OH 



OH 




Step 1 : Preparation of Compound 1-2 
OH 

OH 




OCH 



Ha/Pd/C ^ 



Cbz 



1-1 




Compound I-l (prepared from indoline-2-carboxylic acid by protection 
of the nitrogen and following procedures similar to those set forth in Scheme A) was 
dissolved in MeOH/EtOAc (1:4) and hydrogenated at atmospheric pressure on 10% 
Pd/C overnight, crude product 1-2 was obtained after filtration and evaporation. 

Step 2 : Preparation of Compound 1-3 

OH 

^X/OCOPh 
W/^N o 

>=o 

Ph 

Crude product 1-2 was dissolved in THF, followed by pyridine (8 eq.), 
and PhCOCl (4 eq.). Crude product 1-3 was obtained after being stirred at room 
temperature overnight and solvent evaporation. 
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Step 3: 2-(l-benzoyl-23-dihydro-l/?-indol-2-yl)-//-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-caiboxamide (1-4). 

The crude 1-3 dissolved in DMF and 4-fluorobenzylanune (4 eq.) 
added. The mixture was stirred at 90°C for 4 hours. Hie title product 1-4 was purified 
by preparative RP-HPLC (C18, gradient of CH3CN/H2O + 0.01 %TFA). 
'H NMR (DMSO dfi, 340 K, 300 MHz) 5 12.63 (bs, 1 H). 11.92 (bs, 1 H), 8.26 (bs, 1 
H), 7.45-6.96 (m, 13 H), 5.38 (dd, 7= 4.5 Hz, 7= 10.0 Hz, IH), 4.48-4.36 (m, 2H), 
3.60 (dd, 7= 10.2 Hz, 7= 16.4 Hz, 1 H), 3.19 (dd, 7=16.4 Hz, 7=4.4 Hz, 1 H). 
MS m/z 485 (M+H)*. 

EXAMPLE 14 

Ar-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-2-^carbonyl)-l,2,3,4- 
tetrahydn>quinoIin-2-^]pyiiinidin&4-caifooxamide 




15 Step 1 : Preparation of Coiiq)ound 1-6 

OH 

N' 



1^" 



OCX)Ph 




""N^COOMe 



H2,Pd/C 




N XOOMe 



The benzoyl protected pyrimidine 1-5 [prepared from 
tetrahydroquinoline-2-carboxylic acid (Robl et al. Tetrahedron Letters, 1995, 36, 
1593) by protection of the nitrogen and following procedures similar to those set forth 
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in Scheme A] was dissolved in EtOAc and hydrogenated at atmospheric pressure on 
10% Pd/C at room temperature overnight 1-6 was obtained after filtration and 
evaporation of the organic solvent 

5 Step 2 : Preparation of Compound 1-7 

OH 

OCOPh 
COOMe 



The residue was dissolved in dichloromethane and picolinic acid (1.1 
eq.), l-(3-dimethylaimnopropyl)-3-ethylcarbodiimide hydrochloride (L3 eq.), 
hydroxybenzotriazole (1.3 eq.), and diethylisopropylamine (1.3 eq.) were added, 
10 Further additions of the reactants were made until complete consumption of the 
starting material. Mixture was evaporated to give crude 1-7. 

Step 3 : iN^(4-fluorobenzyl)-5,6-dihydroxy-2-[ l-(pyridin-2-ylcarbonyl)--l,2^,4- 

tetrahydroquinolin-2-yl]pyrimidine-4-carboxamide (1-8) 
15 The crude 1-7 product was dissolved in MeOH and 4- 

fluorobenzylamine (3 eq.) was added. The reaction mixture was refluxed overnight 
The product was purified by preparative RP-HPLC (C18 gradient of CH3CN/H2O + 
0.01% TFA), to give 1-8 as its trifluoroacetate salt 

'H-NMR (DMSO-d6, 400 MHz, 340 K) 5 12.65 (bs, 1 H), 11.81 (bs, 1 H), 8.37 (d, 7 = 
20 4.4 Hz, 1 H), 7.92 (bt, 1 H), 7.82 (t, /= 7.0 Hz, 1 H), 7.54 (d, /= 7.6 Hz, 1 H), 7.38 
(t, 7= 5.4 Hz, 1 H), 7,27 (t, / = 5.4 Hz, 2 H), 7. 14-7 JO (m, 3 H), 6.91 (t, 7= 6.7, 1 H), 
6.70-6.50 (m, 2 H), 5.45 (t, /= 7.2 Hz, 1 H), 4.45-4.35 (m, 2 H), 2.70-2.80 (m, 2 H), 
2.05 (bs, 1 H), one proton obscured by DMSO 
MS 7^2/2 500 (M+HT). 

25 

EXAMPLE 15 
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2-Benzyl-Ar-(4-fluorobenzyl)-5-hydroxy-6-(2-moipholin-4-ylethoxy)p 
caiboxamide 



O 




O 

Step 1 : Methyl 2-benzyl-5-[(te/t-butoxycaibonyl)oxy]-6-(2-morpholin^ 
5 ylethoxy)pyrimidine-4-carboxylate (N-2) 




To a stirred solution of methyl 2-benzyl-5-[(rert-butoxycarbonyl)oxy]- 
6-hydroxypyrimidine-4-carboxylate (N-1) (prepared from B-5 in Example 3, Step 1 by 
protection of the 5-hydroxyl group with pivaloyl chloride using a procedure similar to 

10 those set forth in Example 6, Step 2) in THE, CsCOs (2 eq.) and 4-(2- 

chloroethyl)morpholine (1.5 eq.) hydrochloride w^e added and mixture reacted at 60 
°C for 1 h. Further addition of 4-(2-chloroethyl)morphoIine (1 eqO allowed die 
complete consumption of starting material after 2 h. The mixture was then allowed to 
cool to room temperature, poured into EtOAc, extracted with brine, dried (Na2S04), 

1 5 filtered and concentrated. 
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Step 2 : 2-Benzyl-A^-(4-fluorobenzyl)-5-hydroxy-6-(2-morpholin-4- 
ylethoxy)pyrimidine-4-carboxamide (N-3) 

The oily residue containing N-2 was taken into DMF and treated with 
3 eq. of 4-fluorobenzylamine at 90 °C for 1 h. The title compound (N-3) was isolated 
5 as its trifluoroacetate salt by RP-HPLC (C18, water/acetonitiile with 0.1% of TFA as 
eluant), 

*H NMR (DMSO-d^, 400 MHz) 8 12.15 (bs, 1 H), 9.95 (bs, 1 H), 9.75 (t, 7=6.4 Hz, 1 
H), 7.38 (dd, J=8.5 Hz, 7=5.7 Hz, 2 H), 7.34-7.27 (m, 4 H), 7.23-7.14 (m, 3 H), 4.67 
(bs, 2 H), 4.49 (d, 7=6.4 Hz, 2 H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m, 6 
10 H), 3.25-3.10 (m, 2 H). 
MSm/z467(M+H^. 

EXAMPLE 16 

iV^(4-fluQrobenzyl)-5,6-dihydroxy-2-(l-methyl-l-niOTphoUn-4-yIe^^ 
carboxamide 



OH 




15 O 
Step 1: 

To a stirred solution of 2-[l-(dimethylamino)-l-niethyIethyl]-iV-(4-fluorobenzyl)-5,6- 
dihydroxypyiinudine-4-carboxainide hydrochloride (prepared as described in example 
20 4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over 
night at 100 ^ C. After cooling to room temperature, title product was isolated by RP 
HPLC (MeCN/HaO containing 0.1% TFA as eluant). 

'H NMR (DMSO-d6) 5 12.33 (bs, 1 H), 9.41 (t, 7 = 6.0 Hz, 1 H), 7.39 (dd, 7= 8.6 Hz, 
7= 5.5 Hz, 2 H), 7.19 (t, 7= 9.1 Hz, 2 H), 4.56 (d, 7= 6.0 Hz, 2 H), 3.88 (bs, 2 H), 
25 3.29 (bs, 2 H), 1.68 (s, 6 H). 
MS m/z (M^+1) 391 



Tables 1 to 25 below list compounds of the present invention which 
have been prepared. The Tables provide the stmcture and name of each compound, 
30 the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (M-) as 
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detennined via FIA-MS, and the synthetic scheme employed to prepare the 
compound When the compound was prepared as a salt, the identity of the salt is 
included with the compound name. The synthetic scheme identified as "A*" in the 
Tables is identical to Scheme A above, except for an additional deprotection step to 
5 remove Boc, Cbz, or benzyl present from the substituent in the 2-position of the 
pyrinaidine ring. 
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Table 1 



Exp 


Structure 


Name 


M+ 


Scheme 


1 




N-beiizyl-5,6-dihydroxy-2-thien-2- 
ylpyninidine^4-carboxaii]ide 


328 


A 


2 




N-cyclohexyl-5,6-dihydroxy-2-tiiieii 
2-yIpyriniidlme-4-<:arboxaiiiide 


320 


A 


3 


0 


5,6-dihydroxy-N-(pyridin-2- 
ylme&yI)-2-thiai-2-y]pyxmiidine-4- 
caiboxamide (HCl salt) 


329 


A 


4 


OH 

F F 


5,6-dihydroxy-2-tfaien-2-yl-N-[2- 

(trifIuoFomefliyl)beiizyl]pyriinidine- 

4-carboxainide 


396 


A 


5 


OH 


5,6-dihydn)xy-2-thieii-2-yl-N-[3- 

(tiifluoromethyl)beiizyr|pyriimdine- 

4-carboxaimde 


396 


A 


6 




5,6-dihydioxy-N-(4-methoxybenzyl) 

2-thien-2-ylpyriimdine-4- 

carboxamide 


358 


A 


7 




N-(2-broinobenzyl)-5,6-dihydroxy-2 
thien-2-ylpyTiiiiidine-4-carboxaiiiide 


407 


A 


8 




5,6-dihydioxy-N-(pyridin-4- 
ylmethyI)-2-thien-2-ylpyrimidine-4- 
carboxamide (HCl salt) 


329 


A 
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9 


OH 


5,6-dihydroxy-N-(2-metfioxybeiizyl 

2-tfaie]i-2-ylpyiiniidiiie-4- 

caiboxamide 


358 


A 


10 


OH 


N-(2,6-diinethoxybenzyI)-S,6- 

dihydroxy-2~tfaien'-2-y^yiiniidine-4' 

carboxamide 


388 


A 


11 


V-y 0 0^ 


N-(2,3-diinetboxybeiizyl)-5,6- 

dihydiDxy-2-1faien-2-yIpynimdme-4- 

caiboxamide 


388 


A 


12 


OH 


5,6-dihydroxy-N-(2-methylbenzyI)- 

2-tiuen-2-ylpyriimdine-4- 

caiboxamide 


342 


A 


13 


Ay 


N-{2,4-dicMom-6-methylbenzyl)- 

5,6-dihydroxy-2-thien-2- 

ylpyiiiDidine-4-carboxaimde 


411 


A 


14 


OH 


N-(2-fluorobeiizyI)-5,6-dihydroxy-2- 
thieQ-2-yIpyriniidme-4-carboxainide 


346 


A 


15 


OH F 


5,6-dihydroxy-2-thien-2-yl-N-[4- 
4-carboxaniide 


396 


A 


16 


OH 


N-(l, r-biphcnyl-2-ylmethyl)-5,6- 

dihydroxy-2-tfiien-2-ylpyriiiiidine-4- 

carboxamide 


404 


A 
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17 



OH 





5,6-dihydioxy.N-[4-(l,2,3- 

thiadiazol-4-yl)beazyl]-2-thien-2- 

ylpyriinidine-4-carboxaniide 



412 



18 




N-(2,5-dichloroben2yl)-5,6- 
dihydFoxy-2-tfaiea-2--ylpyrimidiiie-4- 
carboxamide 



397 



19 





N-(2-chloro-4-fluorobeiizyl)-5,6- 
dihydioxy-2-tMen-2-ylpyrimidme-4- 
caiboxamide 



380 



20 



OH 



N-(3-chloro-4-methylbenzyl)-5,6- 
dihydroxy-2-diien-2-ylpyriimdin&4- 
caiboxamide 



376 



21 





N-(2,3-dichlorobeiizyl)-5,6- 
dihydroxy-2-tbien-2-ylpynjmdine-4- 
caiboxaimde 



397 



22 






5,6-dihydroxy-2-thieii-2-yl-N-[2- 

(trifluoromethoxy)beiizy]]pynmidin 

e-4-caiboxanude 



412 



F 



23 



OH 



iJ 





5,6^dihydroxy-N.[2- 

(methylthio)benzyl]-2-thien-2- 

ylpynmidine-4-carboxaxnide 



374 



24 




5,6-dihydroxy-N-(3-phenylprop-2-' 

ynyl)-2"thien-2-ylpyiimidine-4- 

caiboxamide 



352 
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25 


OH 


5,6-dihydroxy-N-prop-2-ynyl-2- 
tMen~2-ylpyiiimdine-4-caxboxaimde 


276 


A 


26 


OH 

OH 




5,6-dihydroxy-N-(2-hydroxyphenyl) 

2-tfaieii-2-ylpyiiinidme-4- 

caiboxamide 


330 


A 


27 


OH 


-p 

"O 


N-{l-benzofuran-2-yIniethyl)-5,6- 

dihydn>xy-2-thira-2-ylpyriniidin&4- 

caii)oxaimde 


368 


A 


28 


OH 


N-(3~chloro-4-fiuorobenzyl>-5.6- 

dihydroxy-2-thiea-2-ylpyriimdine-4* 

caiboxamide 


380 


A 


29 




N-(3,5-dichloroben2yi)-5,6- 

dihydn>xy-2-tMen-2-ylpy]iinidin6-4- 

caiboxamide 


397 


A 


30 




> 

) 


N-(2,5-dimethoxybenzyI)-5,6- 

dihydioxy-2-thiMi-2-yIpyiiiiiidme-4- 

carboxanude 


388 


A 


31 


OH 


N-(2,3-dihydro-l-benzofuran-5- 
ylmethy l)-5 ,6-dihy droxy-2-fluai-2- 
ylpyrinudine-4-carboxamide 


370 


A 


32 




N-(2-cMoro-6-pbenoxybeiizyl)-5,6- 

dihydroxy-2-thien-2-ylpyriim(Kne-4- 

carboxamide 


454 


A 
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33 




N-(l,2-diphenyleihyl)-5,6- 

dihydroxy-2-thieii-2-ylpyriiiiidme-4- 

carboxamide 


418 


A 


34 




N-(l,l'-biphcaiyl-3-ylinethyI)-5,6- 

(iihydroxy-2-thien-2-ylpyrimidme-4- 

carboxamide 


404 


A 


35 




N-(2,3-dimethylbenzyl)-5,6- 

dihydioxy-2-thien-2-ylpyrimidine-4- 

caiboxamide 


356 


A 


36 


OH 


N-(2-chlQro-6-methylben2^1)-5,6- 

dihydroxy-2-thieii-2-ylpyriiiiidme-4- 

caiboxamide 


376 


A 


37 


OH 


5,6-dihydroxy-N-(pyridin-3- 
ylmethyl)-2-thien-2-ylpyrimidine-4- 
carboxamide (HCl salt) 


329 


A 


38 




5,6-dihydioxy-2-thien-2-yl-N-[3- 

(tnfluoromethoxy)benzyl]pyriimdin 

e-4-carboxainide 


412 


A 


39 




N-[3-fluoro-5- 

(trifiuoromethyl)benzyl]-5 ,6- 

dihydroxy-2-thien-2-ylpyiimidine-4- 

carboxanude 


414 


A 


40 




N-[2-fluor<>-5- 

(trifluoromethyl)beiizyl]-5,6- 

dihydroxy-2-tfiieii-2-ylpyrimidine-4- 

caiboxamide 


414 


A 
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41 


OH F 


5-fiiflTiotiofieTi7vn-S 6- 
dihydtoxy-2-tfaien-2-ylpyriimcline-4 
caiboxamide 




A 

A 


42 


OH 


N-^-d-cliIoiTO-^-fluoroheTiyvn-^ fi- 

dihydioxy-2-thiea-2-ylpyriiiuduie-4 
carboxamide 




A 

A 


43 


OH 

\J o 


5,6-dihydioxy-N-(3-metiioxybenzyl] 

2-lliien-2-ylpyriinidme-4- 

catboxaxmde 


358 


A 


44 


OH 

F 


N-[4-fluoro-2- 

(trifluoix>inethyl)benzyl]-5,6- 

dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


414 


A 


45 




N-(3-chIorobenzyl>5,6-dihydroxy-2 
tMen-2-ylpyiimidin6-4-carboxaitdde 


362 


A 


46 


OH 


N-(2-chlon)beiizyl)-5,6-dihydroxy-2 
du^-2-ylpyriiDidme-4-carboxaniide 


362 


A 


47 


OH 


5,6-dihydroxy-N-(l-pheiiylpropyl)-2 
thien-2-ylpyruiiidme-4-carboxainide 


356 


A 


48 




N-[4-fluoro-3- 

(trifluoromethyl)benzyl]-5,6- 

iihydioxy-2-tfaien-2-yIpyiin]idine-4- 

::arboxamide 


414 


A 



-143- 
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49 




benzyl 2-{4- 

[(beazyIamiiio)carbonyl]'5,6- 

dihydroxypyiiimd[in-2-yl}liiien-3- 

ylcaibamate 


477 


A 




OH 


1^ j"Uiiiyiiru- ixx-uiiM5ii~^~y 1/" j>v" 
dihydxoxy-2-tiueii-2-ylpyri]iiidine4- 
carbQxaniide 


jD*r 


A 
A 




OH 


tMea-2^yIpyriimdme-4-carboxaiiiide 




A 
A 




OH 


J ,o-uuiy uro Ay **i>f "^"^uyuroAy- j- 

methoxybenzyI)-2-thiea-2- 

ylpynimcliiie-4-carbQxaiDide 


VIA. 


A 
A 




OH 


N-(3,4-diclilorobeiizyl)-5,6- 

dihydroxy-2-tiueii-2-ylpyiimidinc-4- 

carboxamide 


Si 1 


A 


54 


OH 


N-(4-fluorobenzy l)-5 ,6-dihydroxy-2- 
thiea'2-ylpynimdm6-4-carboxaimde 


346 


A 


55 


OH 

T 7 


5,6-dihydioxy-N-(3-nitn)benzyl)-2- 
duea*2-ylpyriniidine-4-carboxaniide 


373 


A 


56 




N-(2,4-dichlorobenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


397 


A 
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57 




N-(3,4-difluorobenzyl)-5,6- 

dihydroxy-2-tWen-2-ylpyriiiudme-4- 

carboxamide 


364 


A 


58 


OH fli 


5,6-dihydroxy-2-thien-2-yl-N-(2,4,6" 

trime&oxybenzyI)pyiimidme-4- 

carboxamide 


418 


A 


59 




5,6-dihydroxy-N-(l- 

naphthylinethyl)-2-thien-2- 

ylpyrimidine^carboxamide 


378 


A 


60 


OH 


N-(3,4-dinietiioxybeii2yI)-5,6- 

dihydroxy-2-thien-2-ylpyiiinidine-4- 

carboxamidc 


388 


A 


61 


OH 

<J 1 T 


N-(2,6-difluorobeiizyl)-5,6- 

dihydroxy-2-thien-2-ylpyriinidine-4- 

carboxamide 


364 


A 










62 




N-(23-difluorobenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyriniidine-4- 

carboxamide 


364 


A 


63 


OH 


N-(4-chlorobeDzyl)-5,6-dihydroxy-2 
t}uen-2-ylpyriimdin&4-carboxaiiude 


362 


A 


64 


OH 


N-(2,4-difluorobenzyl)-5,6- 

dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


364 


A 
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65 




5,6-dihydroxy-2-tiiien-2-yl-N-(3,4^ 
tniiietfaoxybenzyl)pyrui]idine-4- 
carboxamide 



418 



66 




N-(3 ,5-dimethoxybeiizyl)-5,6- 
dihydroxy'2-thiari-2-ylpyrimidme-4- 
caiboxamide 



388 



67 




5,6-dihydroxy-'N-(4-methylbeiizyl)- 
2-tfaiea-2-yIpyiiixiidiii&4- 
carboxamide 



342 



68 




N-(2-ethoxyben2yl)-5,6-dihydroxy- 

2-diien-2-yIpyrimidine-4- 

carboxamide 



372 



69 




5,6-dihydroxy-2-thien-2-yl-N~(thien 
2-ylmethyl)pyiiiiiidm©-4- 
carboxanude 



334 



70 




N-benzyl-2-[3-({[(2- 

chlorobenzyl)aimno]carbonyl} 

ainino)tfaien-2-yi]-5,6- 

dihydroxypyrimidine^ 

carboxamide 



08 (M- 



71 



N-(2,3-dihydro-lH-inden-l-yl)-5,6- 
dihydioxy-2-diiea-2-ylpyiiimdine-4 
carboxamide 



354 



72 



OH 






N-[l-(3-furyl)ethyl]-5,6-dihydroxy- 

2-thien-2-ylpyriiiudine-4- 

carboxamide 



332 



O CH, 
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73 


OH 


N-(l,3-benzodioxol-5-ylmetfayl)-5,6 
dihydix>xy-2-1iiieii-2-yIpyriniidi]ie-4 
caiboxamide 


372 


A 


74 


OH 0 


5,6-dihydioxy-N-[ l-(5-oxo-4^- 
dihydro-lH-lA4-triazol-3-yl)ethyl] 
2-thien-2-ylpyriiiiidine-4- 
caiboxannde 


349 


A 


75 


OH 


5,6-dihydroxy-N-( 1 ,3-tfaiazol-5- 

yImethyI)-2>tl]ien-2-ylpyrimidme-4* 

carboxamide 


335 


A 


76 




5,6-dihydroxy-N-(2-methoxyben2yI) 

2-(5-iutiotfaien-2-yl)pyriiiudine-4- 

carboxanude 


403 


A 


77 


OH 


N-benzyl-5,6-dihydroxy-2-(5- 

mtrotiuen-2-yI)pyriimdine-4- 

carboxainide 


373 


A 


78 


OH 


N-(3~chloro-4-metfaylbenzyl)-5,6- 

dihydroxy-2-(5-mtrothien-2- 

yI)pyrimidine-4-caTboxaxnide 


421 


A 


79 




N-benzyl-5,6-dihydroxy-2-(5- 

methyltfaien-2-yI)pyiiinidme-4- 

carboxamide 


342 


A 


80 


OH 


N-(2,4-dimetboxybenzyI)-5,6* 

dihydroxy«2-thicn-2-ylpyriinidmc-4- 

carboxamide 


388 


A 



-147- 
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81 




N-[3^-bis(trifluoroinetiiyl)ben2yl]- 
5,6-dihydroxy-2-thien-2- 
yIpyiiiiiidiiie-4-caiboxaiiude 



464 



82 




5.6-dihydroxy-N-(lH-mdoI-3- 
ylme1}iyI)-2-tfaieii-2-ylpyiiiiiidine-4- 
caiboxamide 



367 



83 




N-[l-(2-fuiyI)ediyl]-5,6-dihydroxy- 
2-ffiai-2-ylpyzimidine-4- 
carboxamide 



332 



84 




5,6-dihydroxy-N-(isoxazol-3- 
ylmethyl)-2-thien-2-ylpyrimidiiic-4- 
carboxamide 



319 



85 




5,6-dihydroxy-N-[(4-metfjyl-1.2,5- 

oxadiazol-3-yl)methyl]-2-thien-2- 

ylpyriimdine-4-carboxainide 



334 



86 




5,6-dihydroxy-N-(quinolin-3- 
ylmethyI)-2-tfaien-2-ylpyriimdine-4- 
carboxamide 



379 



87 




N-(l-benzothien-3-yIinethyI)-5,6- 
dihydroxy-2-thien-2-ylpyriiiiidiBe-4- 
carboxamide 



384 




5,6-dihydroxy-N-(lH-mdol-2- 

ylmetfayl)-2-tbien-2-ylpyriinidine-4- 

carboxamide 



367 



-148- 
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89 




5,6"dihydroxy-N-(l^-thiazol-2- 

ylmethyl)-2-thien-2-ylpyriiiiiduie-4- 

carboxainide 


335 


A 


90 




5,6-dihydroxy-N-(iinida2o[l,2- 

a]pyridin-2-ylinctfayI)-2-thiai-2- 

ylpyrimidJne-4-caiboxaimde 


368 


A 


91 


OH 


N-[(l,3-dimediyl-lH-pyra2ol-4- 

yl)methyl]-5,6-dihydroxy-2-tfaien-2- 
yIpyninidine-4'Carboxamide 


346 


A 


92 


OH 


N-(l-benzothien-2«ylinethyI)-5,6- 

dihydroxy-2-thien-2-ylpyriniidiiie-4- 

carboxamide 


384 


A 


93 




5,6-dihydroxy-N-[(5-phenyl-l,3.4- 

oxadiazol-2-yl)methyi]-2-thien-2- 

ylpyrimidine-4-carboxaiiiide 


396 


A 


94 




N-(3-chloro-2-methylbeiizyl)-5,6- 

dihydroxy-2-thien-2-ylpyrimidine-4- 

carboxamide 


376 


A 


95 


OH a 


N-(5-chloro-2-methylbeiizyl)-5,6- 

dihydroxy-2-thien-2-ylpyiimidine-4- 

carboxamide 


376 


A 


96 


OH 


N-(4-chIoro-2-metfaylben2yl)-5.6- 

dihydroxy-2-tfuen-2-ylpyriinidine-4- 

caiboxamide 


376 


A 



-149- 
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97 




N-(23-dimethylbeiizyl)-5,6- 

dihydroxy-2-thi^-2-yIpyiumdi]ie-4 

carboxainide 


356 


A 


98 




N-(2,4-dimethyIbe!izyl)-5,6- 

dihydroxy-2'*tfaien-2-ylpyrimidme*4- 

carboxamide 


356 


A 


99 




N-(3,4-dimethyIbenzyl)-5,6- 

dihydioxy-2-tM^-2-ylpy]iiiiidme-4- 

carboxamide 


356 


A 


100 


OH Chtal 

0 


N.[(lR)-2.3-dihydro-lH-mden-l.yl] 

5,6-dihydroxy-2-tiuen-2- 

vlnvrimiHifiep^^-carftoiTjiTTiid^ 


354 


A 










101 


OH 


N-(2-fuiylmcthyl)-5,6-dihydroxy-2- 
tMea-2-y]^yrimidine-4-carboxamide 


318 


A 


102 


OH 


5,6-dihydroxy-N-( l-phenylethyl)-2- 
thien-2-ylpyriinidine-4-carboxainide 


342 


A 


103 


OH Chiral 


5,6-dihydroxy-N-[(lS)-l- 

phenylethyl]-2-diien-2-ylpyrimidme 

4-carboxaimde 


342 


A 


104 


OH Chiral 

Or Ik 


5,6-dihydroxy-N-[(lR)-l- 
phenylethyl]-2-tlueii-2-ylpyrimidine- 
4- carboxamide 


342 


A 
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105 




methyl 4-({[(5,6-dihydroxy-2-thien- 
2-ylpyriniidm-4- 
yI)carboiiyl]aiiiiiio}nietfayI}b«izoate 



386 



106 




N-(3-broniob«izyl)-5,6-dihy<iroxy-2 
tMeii-2-'yIpyriiiiidme-4H:aiboxamicie 



407 



107 




N-{4-bromobenzyl)-5,6-dihydroxy-2 
thira-2-ylpyriiiudine-4-carboxaniide 



407 



108 




5,6-dihydroxy-N-[4- 

(inethylsaIfonyl)benzyl]'-2-tiiieii-2- 

ylpyrimidine-4-caiboxainide 



406 



109 




5.6-dihydioxy.N-(l,2,3,4. 

tetrahydronaphthalen- 1 -yl)-2-thien- 
2-ylpyriimdine-4-carboxamide 



368 



110 



N-[{lS)-23-dihydro-lH.mdcn-l-yl] 
5,6-dihydroxy-2-tliien-2- 
ylpyriinidine-4-caiboxamide 



354 



111 




5,6-dihydroxy-2-thien-2-yl-N-{ [6- 
(trifluoroinetfayI)pyridin-3" 
yl]methyl }pyrixnidine-4- 
carboxamide (HQ salt) 



397 



112 




N-[(14-dimethyl-m-pyra2ol-4- 

yI)methyl]-5,6-dihydroxy-2-tfaien-2- 

ylpyriinidme-4-caiboxaimde 



346 



-151" 
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113 


OH 


5,6-dihydroxy-N-[(3-methylisoxa2o] 
5>yI)mediyl]-2-dueQ-2~ylpyriimdine 
amide 


333 


A 


114 




N-(23'dmietfaoxybeii^l>5-hydrox} 
6-methoxy-2-tfaieii-2-ylpyiiiiiidin&4 

woi UUAdUUUC 


402 


A 


115 


r 


N-(13-beiizodioxol-5-ylmethyI)-5- 

hydioxy-6-metboxy-2-thien-2- 

yipyniiuoinB'''<i*<^uoxaiiiiuc 


386 


A 


116 




N-(4-fluorobenzyl)-5-hydroxy-6- 

inethoxy-2-thien-2-yIpyriimdine-4- 

Carooxamicic 


360 


A 


117 




N-(2,4-difluorobenzyI)-5-hydroxy-6 

metfaoxy-2-tMen-2-ylpyriimdme-4- 

carboxamide 


378 


A 


118 




4-({[(5,6-dihydroxy-2-diien-2- 
ylpyriiiiidin-4- 

yl)carbonyl]axiiino }mel}iyl)b«izoic 
acid 


372 


A 


119 




N-[3-(3-acetylphenyl)prop-2-ynyl]- 

5,6-dihydroxy-2-thiai-2- 

y ipyiinn cii uc-H'~c<u tA)A£Uiiioc 


394 


A 


120 




5,6-dihydioxy-N-phenyl-2->thieQ-2<- 
ylpyTiimdm6-4-caiboxaimde 


314 


A 


121 




5,6-dihydroxy-N-(3-methyIbeiizyl)- 

2-thien-2-ylpyriniidine-4- 

caiboxamide 


342 


A 
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122 




5,6-dihydroxy-N-[(2-methyl-l,3- 
thiazol-4-yl)inetiiyri-2-tiiien-2- 
ylpyri]nidin&4-carboxamide (HCl 
salt) 


349 


A 


123 


OH W 


5,6-dihydroxy-N-[(4-ph«nyH,3. 
thiazoI-2-yl)methyl]-2-thiOT-2- 
ylpynniidine-4-carboxamide (HCi 
salt) 


411 


A 


124 


OH 


5,6-dihydioxy-N-[(5-methyHH- 
l,2,4-triazol-3-yl)methyl>2-tfaien-2- 
ylpyrimidiiie-4-carboxaimde (SQ 
salt) 


333 


A 


125 


OH 


5,6-dihydroxy-N-[(4-inethyl-l,3- 
thiazol-2-yl)methyl]-2-thien~2- 
ylpyrimidinM-carboxainide (HCl 
salt) 


349 


A 


126 




5,6-dihydroxy-N-(6,7,8,9-tetrahydro 
5H-benzo[7]annulen-7-ylmethyl)-2- 
tM^-2-yIpyiiiiudm&-4-caiboxaimde 


396 


A 


127 




5,6-diIiydroxy-N-[(l.methyl-lH- 
pyrazol-4-yl)methyl]-2-tiiien-2- 
ylpyriim<fin&4-caiboxainide (TFA 
salt) 


332 


A 


128 


OH O 


5,6-dihydroxy-N-[(2-phaiyl-l,3- 
thia2ol-4-yl)inethyl]-2-tiuen-2- 
ylpyrimidiiie-4-carboxaniide (TFA 
salt) 


411 


A 


129 


OH 


5,6-dihydroxy-N-( lH-iiiudazol-2- 
ylmethyI)-2-tbien-2-ylpyriimdine-4- 
carboxaniide (TFA salt) 


318 


A 



-153- 
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130 






teit-butyl 3-({[(5,6-dihydroxy-2- 
thieo-2-ylpyrimidin-4- 
yl)carbonyl]aniino}iiietfayl)b«izylca 
rbamate 


457 


A 


131 




tert-bulyl [3.({[(5,6-dihydroxy-2- 
thien-2-ylpyriinidin-4- 
yI)carbonyl]ainino} 
methyl)phenyl]acetate 


442 


A 


132 




-O 


5,6-dihydroxy-N-[2-<lH.mdol-3- 

yl)ben2yl]-2-thien-2-ylpyiimidme-4- 

carboxamide 


443 


A 


133 






N-[3-(aimnomethyI)beiizyl]-5,6- 
dihydroxy-2-thien-2-ylpyriimdine-4- 
carboxamide (TFA salt) 


357 


A 


134 


OH 




N-[2-(aininomethyl)benzyl]-5,6- 

dihydroxy-2-thien-2-ylpyriiiiidme-4- 

carboxamide 


357 


A 


135 






5.6-dihydroxy-N-[2.(lH-indol.3- 

ybnethyI)benzyl]-2-tfaien-2- 

ylpyTimidine-4-caiboxaiDide 


457 


A 


136 


^ CK, 


teit-butyl 3-[2-({[(5,6-dihydraxy-2- 
thien-2-ylpyriiiiidm-4- 
yl)carbonyl]aimno}metfayl}beiizyl]- 
IH-indole-l-carboxylate 


557 


A 


137 


OH 

At-* ^ 

U T 1 




5,6-dihydn)xy-N-[3-(lH-indol-3- 

ylmethyl)ben2yl]-2-thien-2- 

ylpyrinudine-4-carboxamide 


457 


A 



-154- 



wo 03/035076 



PCT/GB02/04742 



138 




tert-butyl 3-[3-({ [(5,6-dihydroxy-2- 
diiea-2-ylpyrimidi]i-4- 
yl)carbonyl]amino }methyl)benzyl]- 
lH-mdole-l-<:arboxylate 


557 


A 


139 




5,6-dihydn>xy-N-[4-(lH.mdol-3. 

ylmethyl)benzyl]-2-tiiien-2- 

ylpyiii]iidine-4<aiboxainide 


457 


A 


140 




5.6-dihydroxy.N.[3-(lH-indol-3- 

yl)benzyl]-2-thien-2-ylpyriimdine-4- 

carboxamide 


443 


A 


141 




2-[3-({[(2- 

chlorobenzyl)ainmo]carbonyl } amin 
o)thien-2-yl]-5,6- 
dihydioxypyrimidine-4- 
caiboxamide 


420 


A 


142 




N-(2-chlorobenzyl)-2-[3-({[(2- 
chloroben2yI)ainiQo]carbonyl} airnn 
o)thien-2-yl]-5,6- 
difaydroxypyrinudine-4- 
carboxamide 


42(M-1 


A 


143 


CO 


5,6-dihydroxy-N-'methyl-N-(l- 
ylpyriinidine-4-caibQxaimde 


392 


A 


144 


OH CMid 

A-™ 


5,6-dihydroxy-N-[(lR)-l-(l- 

naphthyl)etfayl]-2-thien-2- 

ylpyiimidme-4'Carboxaiiiide 


392 


A 



-155- 



wo 03/035076 



PCT/GB02/04742 



145 


GH CMnri 


5.6-dihydroxy-N-[(lS)-l-(l- 

iiaphthyl)ediyl]-2-thien-2- 

ylpyiiimdiii&4-carboxaimde 


392 


A 


146 




5,6-<fihydroxy-N-[(lR>2-hydroxy-l 
pheayIethyr|-2-thien-2-ylpynmidine 
4-caiboxamide 


358 


A 


147 




5,6-dihydiDxy-N«[2-(2- 

melhoxyphenyl)ethyI]-2-thiea-2- 

y^yrinu(^&4-caiboxaimde 


372 


A 


148 


OH 


5,6-dihydroxy-N-[2-(4- 

mtrophenyl)ethyl]-2-tiiien-2- 

ylpynniidine-4-carboxaimde 


387 


A 


149 




5.6-dihydroxy-N-[2-(lH-mdol-3- 

yl)ediyl]-2-tfaien-2-ylpyriimdine-4- 

carboxamide 


381 


A 


150 




5,6-dihydroxy-N-(2-(5-metboxy-iH- 

mdol-3-yl)ethyl]-2-diien-2- 

ylpyninidine-4-carboxamide 


411 


A 










151 




5.6-dihydroxy-N-[3-(2- 

oxopyrrolidin-l-yl)propyl]-2-thien-2 

ylpyiiiiudine-4-caiboxaimde 


363 


A 


152 


GH OM 


5,6-dihydroxy-N-[(lR)-l-(4- 

methoxyphenyl)ethyl]-2-thien-2- 

yipyrimidine-4-carboxaimde 


372 


A 



-156- 



wo 03/035076 



PCT/GB02/04742 



153 


9*^ 


N-(l 3-benzodioxol-4-ylmethyI)-5,6 
dihydroxy-2-thien-2-ylpyriimdme-4 
carboxamide 


^ 372 


A 


134 


OH 


N-(2-benzy lphanyl)-5 ,6-dmyaioxy- 

2-tWen-2-y^yrimidine-4- 

caitoxaznide 


404 


A 


155 




N-(4-benzylpha[iyl)-5,6-dihydroxy- 

2-thien-2-ylpyiimidiiie-4- 

cai1)0xaimde 


404 


A 


156 


& 


N-(2,3-dihydro-l,4-benzodioxm"2- 
ylinethyl)-5,6-dihydn)xy-2-thien-2- 
ylpyri0iidiiie-4-carbQxa]nide 


386 


A 


157 




5,6-dihydroxy-N-[(l-pyriiiiidin-2- 
ylpiperidiii-3-yl)methyl]-2-thien-2- 
ylpyiiimdine-4-carboxamide (TFA 
salt) 


413 


A 


158 


^^^^^^^ 


5,6-dihydioxy-N-[(4- 
phenylmorphoIm-2-yl)niethyl]-2- 
tMen'2-ylpynimdme-4--carboxaiiude 
(TFA salt) 


4i3 


A 


159 




5,6-dihydioxy-N-(2- 

phenylcyclopropyI)-2-thien-2- 

ylpyriinidin&4-carboxanude 


354 


A 



-157- 



wo 03/035076 



PCT/GB02/04742 



160 




5,6-<iihydroxy-N-[2-(2-phenyl-lH- 

mdol-3-yl)etfayl]-2-thien-2- 

yIpyriimdine'4-caii)oxaiiiide 


457 


A 


161 


9H CMial 


N-[(lS)-l-ben2yl-2-hydn)xyetfayl]- 

5,6-dihydroxy-2-11ueii-2- 

ylpyrimidm&4-caiboxaixiide 


372 


A 


162 




5,6-dihydroxy-N-[(lR)-H3- 

methoxyph©iyI)ethyI]-2-tiiien-2- 

ylpyTiiiiidme-4-carfooxaniide 


372 


A 


163 


9« Chtnal 


5,6.dihydroxy-N-[(lS)-l-(3- 

metfaoxyphenyI)ediyl]-2-thieii-2- 

ylpyriniidin&-4^carboxamide 


372 


A 


164 


9H CWral 


5,6-dihydroxy-N-[(lS)-2-hydroxy-l- 
phenylethyl]-2-thien-2-ylpyriinidme' 
4-caiboxainide 


358 


A 


165 


9H Chiial 

JL OH ^ 

HO 


5,6-dihydroxy-N-[(lR,2S).2- 
ujuiuAy-^j-ainyuro-ixirinaen-i-yi 
2-tbien-2>yIpyiiimdine-4- 
carboxamide 


370 


A 


166 




teit-bulyl 2-({2-[4-(aimnocarbonyl> 
5,6-dihydroxypyriinidin-2-yl]thien-3 
yl}ainmo)-2-oxo-l- 
phenylethylcarbamate 


486 


A 



-158- 



wo 03/035076 



PCT/GB02/04742 



167 




2-(3- 

{ [aniino{phenyI)acetyl]ainino} thien 
2-yl)-5,6-<iihydroxypyriimdme-4- 
cacboxamide (TFA salt) 



386 



168 




2-(3- 

{ [ammo(phenyl)acetyl]aii]ino}tfaiea- 
2-yl)-N-beii2yi-5.6- 
diIiydroxypyriimdm&4- 
carboxamide (TFA salt) 



476 



Table 2 



1 


OH 


N-(3-chlorobenzyl)-2-{4-[({[(2- 
chlorophenyl)sulfonyl]aimno}carbo 
nyI)amino]thien-3-yl }-5,6- 
dihydT0xypyriniidin6-4- 
carboxamide 


594 


G 


2 


OH 


N-benzyl-5,6-dihydroxy-2-tfaien-3- 
ylpyriinidme'4-carboxaniide 


328 


A 


3 


N 


2-I4-({[(2,3- 

dichlorobeiizyl)ainmo]carbonyl } 

aniino)thien-3-yl]-5,6-dihydroxy-N- 

inethylpyriimdme-4-carboxamide 


468 


G 



-159- 



wo 03/035076 



PCT/GB02/04742 



4 


OH 


2-{4-[({[(2- 

chloropheny I)sulfony I] amino } 

carbonyl)ainmo]thien-3-yl}-N-(2,3- 

diinetfioxybenzyI)-S,6- 

<iihydroxyp)rrirnidine-4- 

carboxamide 


620 


G 


5 


OH 

\ 


N-benzyl-2-(4- 

{ [(benzylainmo)carbonyl]amino }-3- 
tiuenyl)-5 ,6-dihydroxy-4- 
pyrimidinecaiboxamide 


476 


G 


6 




2-{4-[({[(2- 

chlorophenyl)sulfonyl]ainino }carbo 

nyI)amino]thien-3-yl}-5.6- 

dihydroxy-N-(2- 

phenylethyl)pyrimidiiie-4- 

carboxamide 


574 


G 


7 


OH 


2-{4-[({[(2. 

chlorophenyl}sulfonyl]ainino } 
carbQnyl)aii3iiio]^en-3-yl}-5,6- 
dihydroxy-N-methylpyriimdme-4- 
carbcxamide 


484 


G 


8 




N-ben2yl-5,6-dihydroxy-2-[4- 
({[(thien-2- 

ylmetfay!)ainino]carbonyl)ainino)thi 
ea-3-yl]pyriinidiii&4-carboxaniide 


482 


G 



-160- 



wo 03/035076 



PCT/GB02/04742 



9 


OH 


5,6-dihydiDxy-N-methyl-2-[4- 

({ [(phenylsulfonyl)ainino]caibonyl} 


450 


G 






amino)thieii-3-yI]pyriniidine-4- 








carboxamide 





































Tables 



1 


NT 


OH 

o 


N-(3,4-difLuQrobaizyl)-S,6- 

dihydroxy-2-(l,3-'tliiazol-2- 
yl)pyTimidine-4-carboxaniide 


365 


A 


2 


N' 

il 


OH 

II 
O 


N-(4-fluoiobeii2yl)-5,6-dihydroxy-2- 

(13-duazol-2-yI)pyriimdine-4- 

carboxamide 


347 


A 


3 


IT 


o 


N-(3,4-dichlorobenzyl)-5,6- 
dihydroxy-2-(l,3-thia2ol-2- 
yI)pyiiinidine-4-carboxanude 


397 


A 


4 




OH 


N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-(l,3-thiazol-2-yl)pyriinidiiie-4- 

carboxamide 


373 


A 


5 


{/ 


OH 

O 


N-(3-fluorobenzyl)-5,6-dihydroxy-2- 

(l,3-'thiazol-2-yI)pyriimdine-4- 

carboxaiDide 


347 


A 



-161- 



wo 03/035076 



PCT/GB02/04742 



6 


O P 


N-{2,4-difluorobeiizyl)-5,6- 
dihydroxy-2-<13-tiiia2oI-2- 
yl)pyriimdyme-4-caiboxamide 


365 


A 


7 


OH 

V-N O ^^^^ 


5,6-dihydroxy-N-<l- 

naphtfaylmefhyl)-2-<l^-tfaiazol-2- 

yOpyriimdme-4-carboxanu^ 


379 


A 


8 


V-N o a 


N-(2-chlorobenzyl)-5,6-dihydroxy-2 

(l,3-'thiazol-2-yl)pyrixmdm&4- 

carboxamide 


363 


A 


9 


OH 


5,6-dihydroxy-N-(2-metiioxybenzyl) 

2-(l,3-thiazol-2-yl)pyriimdine-4- 

carboxamide 


359 


A 


10 


OH 

J^ts Ji 

O 


N-(4-chIoTobeiizyl)-5,6-dihydroxy-2 
( 1 3-tMazol-2-y l)pyiiimdme-4- 
carboxamide 


363 


A 


11 


OH 

if T T 

0 CH, 


N-(3-chloro-2-methylbeiizyl)-5,6- 

dihydroxy-2-(l,3-tbiazol-2- 

yl)pyriiiiidine-4-carbctxaimde 


377 


A 


12 


OH F 
V-N O F 


N-(2^-difluorobenzyl)-5,6- 
dihydroxy-2-(13-thia2ol-2- 
yl)pyriinidine-4-caiboxaimde 


365 


A 











-162- 



wo 03/035076 



PCT/GB02/04742 



13 


or T 


N-[4-fluoro-3- 
(trifluoioniethyI)beiizyl]-5,6- 
dihy(Iroxy-2-(l,3-tbiazol-2- 
yI)pyriiiiidline-4-carbQxa2mde 


415 


A 


14 


OH •=4-'= 

O 


N-P-fluoio-5- 
(trifluoromethyl)benzyl]-5,6- 
dihydroxy-2-(l,3-thiazol-2- 
yl}pyijimdixi&4-caTboxaimde 


415 


A 


15 


OH ^ 

cr T 


N-(3,4-dimethoxybenzyl)-5,6- 

dihydioxy-2-(13-tfaiazol-2- 

yl)pyriinid]iie-4-carboxaiiiide 


389 


A 


16 


OH 

F 


5,6-dihydioxy-2-(l,3-tfiiazol-2-yl)- 
N-[2- 

(tnfluoromethy])beiizyl]pyrinudine- 
4-caiboxaimde 


397 


A 


17 


OH F 

^^L i^!^ JL. 
O 


N-(3^-difluorobenzyI)-5,6- 
dihydroxy-2-(l,3-thiazol-2- 
yl)pyiiinidine-4-carboxamide 


365 


A 


18 


OH 


5,6-dihydroxy-N-(3-methoxybenzyl) 

2-(l,3-tfaiazol-2-yl)pyriinidine-4- 

caiboxandde 


359 


A 


19 


OH 

V-N 0 


N-(3,4-dimethylbenzyl)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yl)pyriinidme-4-carboxaimde 


357 


A 



-163- 



wo 03/035076 



PCT/GB02/04742 



20 


OH 

O 


N-ben2yl-5,6-dihydroxy-2-(l,3- 

thiazol-2-yl)pyriimdiiie-4- 

carboxanude 


329 


A 


21 


OH 


N-(l-ben20tfaien-3-ylmethyl)-5,6- 

dihydroxy-2-(l,3-tiiiazol-2- 

yI)pyriinidme-4-carboxaniide 


385 


A 


22 




NK2,3-dihydro-lH-mdeii-l-yl)-5,6- 

dihydioxy-2-(13-thiazol-2- 

yI)pyriimdin&4-carboxamide 


355 


A 


23 


OH 

JL^OH 


N-(2,3-dihydro-lH-hiden-2~yI)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yI)pyiiiiiidine-4-carboxaimde 


355 


A 


24 


OH CH. 
V-N O 


5,6-dihydroxy-N'<4'iiiethoxybenzyI) 

2-(13-tMazol-2-yl)pyriimdme-4- 

carboxamide 


359 


A 


25 


<( T II 

O 


N-(3-chloro-4-metiiylbenzyl)-5,6- 

dihydroxy-2-(i3-iliiazol-2- 

yI)pyiiimdm&4-carbQxaimde 


377 


A 


26 


OH 


N-[4-fluora-2- 

(tnfiuoromethyI)benzyl]-5,6- 

dihydroxy-2-(l,3-thiazoI-2- 

yl)pyriniidme-4-carboxaniide 


415 


A 



- 164- 



wo 03/035076 



PCT/GB02/04742 



27 


</■ 




N-(2,3-dimethoxybenzyl)-5,6- 

dihydioxy>2-(13-^azol-2- 

yl)pyiiimdine-4-caiboxaimde 


389 


A 


28 




o 


N-(1 ,3-benzodioxol-5-ylmeliiyI)-5,6 

dihydioxy-2-{13-tiiiazol-2- 

yl)pyriimcline-4-carboxaimde 


373 


A 


29 






5,6-dihydioxy-2-( 13*thiazol-2-yl)- 
N-(2,4,6- 

triinethoxybeiizyl)pyriinidiae-4- 
carboxamide 


419 


A 


30 




o 


N-(2,4-dimethoxybenzyl)-5,6- 

dihydroxy-2-(13-tliiazol-2- 

yl)pyriimduie-4-carboxamide 


389 


A 


31 


H,0-0 


N-benzyl-5,6-dihydroxy-2-(6- 

methoxy-l,3-b«izolliiazol-2- 

yl)pynmidine-4-carboxamide 


409 


A 



Table 4 



1 




N-(4-fluorobeiizyl)-5 ,6-dibydroxy-2- 

(2-meiiiyl-13-iliiazol'4- 

yl)pyriimdm&4-carboxaiiiide 


361 


A 


2 




N-(2,4-difluorobenzyl>5,6- 

dihydroxy-2-(2-methyl-l,3-tfaiazol-4 

yl)pyriinidine-4-carboxainide 


379 


A 



-165- 



wo 03/035076 



PCT/GB02/04742 



3 


OH 


N-benzyl-5,6-dihydroxy-2-(2- 

methyI-13-tUazol-4-yl)py2imidixie- 

4-carboxaimde 


343 


A 


4 




N-(l,3-beiizodioxol-5-ylmethyl)-5,6 
dihydroxy-2-(2-methyl-l,3-tfaia2ol-4 
yI)pyrixxudiiie-4-carboxa]]iide 


387 


A 


5 




N-(2,3-dimethoxybeii2yl)-5,6- 
clihydroxy-2-(2-metfiyl-l ,3-thiazoI-4 
yl)pyriimdine-4-carboxaimde 


403 


A 










Tables 


1 




N-baizyl-5,6-dihydroxy-2-(2- 

iDethylphenyI)pyiiimdme-4- 

carboxamide 


336 


A 


2 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-(2-inethylphenyI)pyriinidme-4- 

carboxamide 


380 


A 


3 


OH 


N-[4-fluoro-3- 

(trifluoromethyl)bcnzyl]-5,6- 

dihydroxy-2-(2- 

methylphenyl)pyiiimdine-4- 

carboxamide 


422 


A 


4 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

(2-methylphenyl)pyrimidine-4- 

carboxamide 


354 


A 



-166- 



wo 03/035076 



PCT/GB02/04742 



c 

D 


u 


OH 

O Os, 


dihydroxy-2-(2- 

mcthylphenyI)pyrimidine-4- 

carboxainide 




A 




6 


OH 


N-(3H;iuoro-4-memylbeiizyl)-5,o- 
dihydroxy-2-(2- 
methylpheny1)pyiiimdine-4- 
carboxamide 


384 


A 


/ 


OH 


5,o-mnyai03^-N-(3-memoxyoen2yl, 

2-(2-mediylpheayl)pyiuiiidin&4- 

caiboxamide 


366 


A 


o 
O 


u 


OH 

o 


N-(3,4-amuorooenzyl)-5,o- 
dihydroxy-2-(2- 
methylphenyl)pyriimdine-4- 
carboxamide 


372 


A 


9 


6 


OH 

O F 


N-(2,4-QifluorobeiizyI)-5,6- 
diliydioxy-2-(2- 
methylphaai3d)pyrimidme-4- 
carboxamide 


372 


A 


in 


OH 


N-benzyl-5,6-dihydroxy-2- 
phenylpyriinidiiie-4-caiboxaimde 




A 


11 




N-(2,3-dimethoxybeiizyl)-5,6- 
dihydroxy-2-{2-[(pyridin-2- 
ylcarbonyl)amino]pheayl }pyrimidm 
e-4-caiboxamide 


502 


I 


12 


5 




N-(4-fluoro-2- 

(trifluoromethyI)ben2yI]-5,6- 
dihydroxy-2-(2- 
methylphenyI)pyriinidine-4- 
caiboxamide 


422 


A 



-167- 



wo 03/035076 



PCT/GB02/04742 



13 




N-(2,3-dihydro-lH-mden-2--yD-5,6- 

dihydroxy'-2>plienylpyrimidine-4' 

carboxamide 


348 


A 


14 




N-(2,3-dimethoxybenzyI)-5,6- 

dihydroxy-2-pheny]pyiimidine-4- 

caiboxamide 


382 


A 


15 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-[2- 
Qsonicotinoylainmo) 
phenyl]pyiiimdine-4-caiboxaniide 
(HCL salt) 


502 


I 


16 




N-benzyl.2.[2-({[(2,3- 

diclilorobenzyI)aimno]carbonyl}aini 

no)phenyl]-5,6- 

dihydroxypyiiinidme-4- 

carboxamide 


538 


G 


17 




benzyl 4-{[(2-{4. 

[(benzylainmo)carbonyl]-5,6- 

dihydroxypyriinidin-2- 

vl ) Dhenvnaminolcarbon vl \ niD&ridi 

ne-l-caiboxylatc 


582 


I 


18 




N-beii2yl-5,6-dihydioxy-2-P-(l- 

naphthylmethoxy)pbenyl]pyriimdin 

e-4-carboxainide 


478 


A 


19 


<Am a 
a 


N-benzyl-2-[2.({[(2,5- 
dichlorobeiizyl)amiDo]carboQy 1 } ami 
no)phenyl]-5,6- 
dihydroxypyrimidme-4- 
carboxamide 


538 


G 



-168- 



wo 03/035076 



PCT/GB02/04742 



20 


OH 


N-(2,3-<iiinethoxybenzyl)-5,6- 
dihydioxy-2-{2-t(pyridiii-3- 
ylcarbonyl)aroino]phenyl}pyrimidin 
e-4-carboxainide C^FA salt) 


502 


I 


21 


1 


N-{2-[4-(aimnocarbonyI)-5,6- 
dihydroxypyiimidin-2- 
yl]phenyl}phenyla1aiiinainidc 
(TFAsalt) 


394 


A* 


22 




tert-butyl 3-({3-[4-(aiiiinocarbonyl)- 
5,6-dihydroxypyriimdm-2- 
yl]phenyl }aniino)-3-oxo-l- 
phenylprop-2-ylcarbaiiiate 


494.2 


I 


Table 6 


1 




N-{3-chloro4-fluorobeiizyl)-5,6- 
dihydroxy-2-(3- 
ii»diylphenyI)pyriiniditt&-4- 
carboxamide 


388 


A 


2 




N-(3-chloro-4-inediylben2yl)-5,6- 
dihydroxy-2-(3- 
metfaylphenyI)pyriimdiiie-4- 
carboxaimde 


384 


A 


3 


1^ o 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[3-(morpholin-4- 
yhnelhyl)phenyl]pyrimidine-4-- 
carboxamide (TFA salt) 


439 


B 


4 




N-(3-chloroben2yl)-5,6-dihydroxy-2 

(3-metliylphenyl)pyriimdine-4- 

carboxamide 


370 


A 



-169- 



wo 03/035076 



PCT/GB02/04742 



5 


1*^1 




2- {3-[((iietfiylaimno)metiiyl]phenyr 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


425 


B 


6 






N-bMizyl-5,6-dihydroxy-2-(3- 

mtiophCTyl)pyTmiidine-4- 

carboxamide 


367 


A 


7 




N-(3-chloro-4-metfaylbenzyl)-2-{3- 
[(diethyIaniino)methyl]phenyl}-5,6- 
dihydroxypyriimdine-4- 
carboxamide (HQ salt) 


455 


B 


8 


Q 

H,C f 


OH 


N-(3-chloro-4-methylbeiizyl)-2-{3- 
[(diisopiopyla]iiino)methyl]phenyl}- 
5,6-dihydroxypy]iiiiidme-4- 
carboxamide (HCl salt) 


483 


B 


9 






N-baizyl-5,6-dihydroxy-2-(3- 

inethylphenyl)pytimidine-4- 

carboxamide 


336 


A 


10 




OH 


N-(l,l'-biphenyl-3-ybiieliiyI)-5.6- 
dihydroxy-2-(3- 
methylphenyl)pyrimidiiie-4- 
carboxamide 


412 


A 


11 


cc 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
{ 3-[(2-oxopyridin-l(2H)- 
yl)methyl]phenyl}pyrimidine-4- 
carboxamide 


447 


A 


12 




OH 


5,6-dihydroxy-N-(2-methoxybenzyl) 

2-(3-methyIpheoyl)pyrimidine-4- 

carboxamide 


366 


A 



-170- 



wo 03/035076 



PCT/GB02/04742 



13 




N-beiizyI-5,6-dihydroxy-2-P- 

(pyrrolidin-1- 

ylmethyl)phenyl]pyrimidine-4- 
carboxamide (ECl salt) 


405 


B 


14 




2-{3- 

[(diiaediyIamino)me&yl]phenyl}-N- 
(4-fluoiobenzyl>5,6- 
dihydioxypyriinidiii&4- 
caiboxamide (TFA salt) 


397 


B 


15 


— 


N-(3-chloro-4-methylbcnzyl)-5,6- 
dihydroxy-2-{3-[(2-oxopyridm- 
l(2H)-yl)methyl]phenyl}pyriimdine- 
4-caiboxaimde 


477 


A 


16 




N-(3,4-difluorobenzyl)-5,6- 
dihydroxy-2-{3-[^-oxopyridin- 
l(2H)-yI)methyl]phenyl}pynixiidm& 
4-carboxamide 


465 


A 


17 


a if 


N-[4-fluoio-2- 
(tiifIuoiomethyl)beiizyl]-5,6- 
dihydrDxy-2- {3-[(2-oxopyridin- 
l(2H)-yI)methyl]phenyl}pynimdme 
4-caiboxaniide 


515 


A 


18 




N-(2,3-dimethyIbaizyI)-5,6- 
dihydroxy-2-(3- 
metfa^henyl)pyriimdine-4- 
carboxamide 


364 


A 


19 


OH 


2-(3-bromophenyl)-N-(23-dihydr<>- 
lH-inden-2-yl)-5,6- 
dihydioxypyrinuduie-4- 
carboxamide 


426 


A 


20 




N-(4-flaorobeii2yl)>5,6-dihydroxy-2- 
3-[(4-mediy Ipiperazin- 1- 
yl)inethyl]phenyl}pyrimidine-4- 
caiboxamide (TFA salt) 


452 


B 



-171- 



wo 03/035076 



PCT/GB02/04742 



21 


OH 

u 


N-(4-fluarobenzyl)-5,6-dihydroxy-2 
[3-(pipeiidm-l* 

ylmethyI)phenyl]pyriinidme-4- 
carboxamide (TFA salt) 


- 437 


B 


22 


a. ^ 


N-(l,3-b«izodioxol-5-ylmethyl)-5,6 
dihydroxy-2-{3-[(2-oxopyridm- 
l(2H[)-yl)methyl]plieayl}pyriii]idiiie 
4-carboxaiiiide 


473 


A 


23 




N-(3-chloro-4-methylbenzyl)-2-{3- 
[(S^-dimethylpiperazm-l* 
yl)metiiyqplienyl}-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


496 


B 


24 




N-bai2yl»5,6-dihydro;gr-2-{3-[(2- 
oxopyridin-l(2H)- 
yl)methyl]phenyl}pyrimidm&-4- 
carboxamide 


429 


A 


25 




N-(2,4-dimethoxybenzyl>5,6- 
dihydroxy-2-{ 3-[(2-oxopyridin- 
l(2H)-yl)methyl]phenyl}pyriimdine 
4-caiboxamide 


489 


A 


26 




N-(23-dimethoxybenzyl)-5,6- 
dihydroxy-2-[3-(pynx)lidm-l- 
ylmethyl)phenyl]pynimdine-4- 
carboxamide (TFA salt) 


465 


B 


27 




2-{3- 

Xdiisopropylaimno)inethyl]phenyl}- 
N-(2,3-dimedioxybenzyI)-5.6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


495 


B 


28 


Co jD 


5,6-dihydroxy-N-(3-methoxyben2yl) 
2-{3-[(2-oxopyridin-l(2H)- 
yl)inethyl]pheny I } pyiiniidine-4- 
carboxamide 


459 


A 



-172- 



wo 03/035076 



PCT/GB02/04742 



29 


OH 


N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-(3- 
methyIphenyl)pyTiiiiidme-4-> 
caiboxainide 


396 


A 


30 




N-(2,3-dimctboxybeii2yl)-5,6- 
oinyoroxy-z- (^LC-^-oxopyndm- 
l(2H)-yl)methyIIpheiiyl}pydmidiii& 
4-carboxainide 


489 


A 


31 




5,6-dihydroxy-2-(3-metfay]^henyI)- 

N-(3-phenylprop-2-ynyI)pyriinidine- 

4-carboxaiDide 


360 


A 


32 


•y^ J 


N-bai2yl-2.{3- 

[(dimethylamino)iiiethyl]phenyl}- 
5,6*dihydioxypyiiiiddme-4- 
caiboxamide (TFA salt) 


379 


B 


33 




N-ben2yl-2-[3-({[(3,4- 
dichlorobenzyI)anuno]caTbonyI }aini 
no)phenyl]-5,6- 
dihydn)xypyriimdine-4- 
carboxamide 


539 


G 


34 




N-benzyl-5,6-dihydroxy-2-P- 
(piperidin-1- 

ybnethyI)phenyr|pyrimidine-4- 
carboxamide (TFA salt) 


419 


B 


35 


Vr 


N-benzyl-2-{3-[(3,5- 
dimetfaylpiperazin-l- 
yl)methyl]phenyl}-5,6- 
dihydroxypyrimidLae-4- 
carboxamide (TFA salt) 


448 


B 


36 




2- {3- 

Xdiinethylamino)metfayl]phenyI }-N- 

3- fluoro-4-(trifluoromethyl)benzyl] 
5,6-dihydroxypyiiimdine-4- 
carboxamide (TFA salt) 


465 


B 



- 173- 



wo 03/035076 



PCT/GB02/04742 



37 




N-(23-cKiiiethoxybaizyl)-5,6- 
dihydroxy-2-[3-(pi^)CTidm-l- 
ylmethy])phenyl]pyziinidine-4- 
carboxamide (TFA salt) 


479 


B 


38 




N-(23-dmiethoxyben2yl)-2-{ 3- 
[(dimethylainmo)mediyl]phenyl}- 
5,6-dihydroxypyriiDidme-4- 
carboxamide (TFA salt) 


439 


B 


39 




2- { 3-[(diethylainiiio)methyl]phenyl } 
N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxypyriinidine-4- 
caiboxamide (TFA salt) 


467 


B 


40 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-(3-{ [(2,4^- 
tiichlorophenyl)thio]methyl}phenyl) 
pyriimdine-4-carboxaimde 


607 


B 


41 


O 


5,6-dihydroxy-2-(3-mtrophenyl>-N- 

prop-2-ynylpyiimidine-4- 

carboxamide 


315 


A 


Table? 


1 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 

(4-methylphenyl)pyiiimdine-4- 

cafboxaniidc 


354 


A 


2 




N-(2,4-difluorobenzyl)-5.6- 
dihydroxy-2-(4- 
methyIphenyl)pyriinidine-4- 
carboxamide 


372 


A 



-174- 



wo 03/035076 



PCT/GB02/04742 



3 




OH 


5,6-dihydiDxy-2-(4-metiiylphenyl)- 
N-[2- 

(trifluoromethyl)benzyl]pyrumdme- 
4-carboxaimde 


404 


A 


4 




F 


N-[4-fluoro-2- 

(trifluoromethyl)benzyl]-5,6- 
dihydioxy-2-(4- 
iiietiiylpheQyl)pyTimidme-4- 
carboxamide 


422 


A 


5 




%^ 

0 


N-(4-chlorobenzyl)-5,6-dihydroxy-2 

(4-methylpheayl)pyninidi]ie-4- 

carboxamide 


370 


A 


6 






N-(l,3-benzodioxol-5-ylmethyI)-5,6- 
dihydroxy-2-(4- 
methylphenyl)pyrmiidine-4- 
carboxamide 


380 


A 


7 




N-(3-chloro-4-inethylben2yl)-5,6- 
difaydroxy-2-[4-(pynx)lidm- 1- 
ylmethyl)phenyl]pyriinidine^ 
carboxamide (TFA salt) 


453 


B 


8 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
;4-(pyrrolidin-l* 
ylmethyI)phenyl]pyriimdine-4- 
carboxaniide (TFA salt) 


423 


B 


9 




N-<3,4-dimethylbenzyl>5,6- 
dihydroxy-2-[4-(moipholin-4- 
ybnethyl)phenyl]pyriraidine-4- 
carboxamide (TFA salt) 


449 


B 


10 


tXCr^-X 


N^-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-[4-(moipholin-4- 
/lmethyl)phenyl]pyiunidin&4- 
::arboxamide (TFA salt) 


465 


B 



-175- 



wo 03/035076 



PCT/GB02/04742 



11 




N-(3-chloro-4-metfaylbenzyl)-5,6- 
dihydroxy->2-[4-(moipholin-4- 
yImethyl)phenyl]pyriinidine-4- 
caiboxamide (TFA salt) 


469 


B 


12 


9 


N-(4-fluorobenzyl>5,6-dihydroxy-2 
[4-(niorpfaoIin-4- 
yImethyl)phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


439- 


B 


13 




N-(3-chlorobeiizyl)-5,6-dihydroxy-2 

(4-inediylphenyl)pyniiudme-4- 

carboxamide 


370 


A 


14 


HfiT^^ 0 


N-(3,4-difluoiobeii2yl)-5,6- 
dihydit)xy-2-(4- 
mediylphenyl)pyriimdin6-4- 
caiboxamide 


372 


A 


15 




2-{4- 

[(dimediylamino)niethyl]pheiiy 1 }-N- 
(3,4-dimetfaylbenzyl)-5,6- 
dihydn)xypyrimidine-4- 
caiboxamide (TFA salt) 


407 


B 


16 




N-(3-chloro-4-niethylbenzyl)-2-{4- 
[(dinietfiylainmo)melfayl]phenyl}- 
5,6-dihydroxypyrimidme-4- 
carboxamide (TFA salt) 


427 


B 


17 




N-(3-chloro-4-methylbeiizyI)-2- {4- 
[(diethylainino)methyl Jphenyl } -5,6- 
dihydroxypyriimdine-4- 
carboxamide (TFA salt) 


455 


B 


IS 


9 


2-{4-[(dietfiylainino)methyI]phenyI } 
N-(4-fluorobciizyl)-5,6- 
dihydioxypyiimidiDe-4- 
carboxamide (TFA salt) 


425 


B 



-176- 



wo 03/035076 



PCT/GB02/04742 



19 




N-(3<hloro-4-methylbeii2yl)-5,6- 
dKhydio7cy-2-[4-^q>eiidin- 1- 
yImethyl)phenyI]pyriinidme-4- 
carboxamide (TFA salt) 


467 


B 


20 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
[4-(piperidin-l- 

ylmetbyI)phenyl]pyrimidine-4- 
caiboxamide (TFA salt) 


437 


B 


21 




N-(l,r-.bipfacnyl-3-yhiiethyl>5,6- 
dihydroxy-2-(4- 
metfaylpheayl)pyiimidine-4- 
caiboxamide 


412 


A 


22 




N-(2,3-dimethoxybcnzyl)-5,6- 
dihydroxy-2- [4-(morpholin-4- 
ylmethyl)phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


481 


B 


23 




N-(2-ethoxybenzyl)-5,6-dibydroxy- 

2'(4-meffaylphenyI)pynniidine-4- 

carboxamide 


380 


A 


24 


H,C V 


N-(4-fluoio-3- 

(tiifIuoromethyl)beiizyl]-5,6- 
dihydioxy-2-(4- 
metfaylphenyl)py]iiiiidine-4- 
carboxamide 


422 


A 


25 


OH 


5,6-dihydroxy-N-(3-methoxybeiizyl) 

2-(4*meffaylphenyI)pyriimdme-4- 

carboxamide 


366 


A 


26 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-{4-[(4-methylptperazin-l- 
yl)methyl]phenyl }pyrimidine-4- 
carboxamide (TFA salt) 


478 


B 



-177- 



wo 03/035076 



PCT/GB02/04742 



27 




N-(3-chloro-4-metfaylbenzyl)-5,6- 
dihydroxy-2-{4-[(4-inethylpip^a2dn 
l-yl)niethyl]phenyl}pyrimidme-4- 
carboxamide (TFA salt) 


482 


B 


28 


T 


N-(4-fluorobQQzyI)-5,6-dihydroxy-2 
{4-[(4-methylpiperaan-l- 
yl)metfayl]phenyl }pyTiimdine-4- 
carboxamide (TFA salt) 


452 


B 


29 




N-(3,4-diinethylbeii2yl)-5,6- 
dihydroxy-2-[4-(piperidin-l- 
ylmelhyl)pbeny]]pyiimidine-4- 
carboxamide (TFA salt) 


447 


B 


30 


u 


N-{2-ethoxybenzyl)-5,6-dihydroxy- 
2-[4-(piperidiD-l- 
y]methyl)phenyl]pyrmudine^ 
carboxamide (TFA salt) 


463 


B 


31 


Q 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[4-(l-morpholin-4- 
ylethyI)phenyl]pyximidine-4- 
carboxamide (TFA salt) 


453 


B 


32 


V 


2-{4- 

Xdimethylamino)metfayl]phenyl}-N- 
(4-fluorobeii;^I)-5,6- 
dihydioxypyiimidine-4- 
carboxamide (TFA salt) 


397 


B 


33 




2- {4-[(diethylainino)metfayI]phenyl } 
N-(3,4-dimethylbenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


435 


B 


34 




2- {4-[(diethylamino)methyl]phenyl} 
N-(2-cthoxybenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


451 


B 



-178- 



wo 03/035076 



PCT/GB02/04742 



35 




N-(3-chloro-4-inethylbenzyl)-5,6- 
dihydroxy-2-(4- 
methylphenyl)pyriimdme-4- 
carboxamide 


384 


A 


36 




5,6-dihydroxy-N-(4-methoxybenzyI] 

2-(4-mctfaylphenyl)pyTiiiiidine-4- 

caiboxamide 


366 


A 


37 


GH 


N-(2,3-diniethoxybeiizyl)-2-{4- 
[(dimetfaylaxnino)methyI]phenyl }- 
5,6-dihydrQxypyriniidme-4- 
caiboxamide (TFA salt) 


439 


B 


38 




N-(3,4-dimethyIbenzyl)-5,6- 
dihydroxy-2- {4-[(4-methylpiperazin 
l-yl)methyl]phenyl}pyrimidine-4- 
carboxamide (TFA salt) 


462 


B 


39 




2-.{4- 

[(dimetfaylainino)methyI]phenyl }-N- 
(2-ethoxybenzyl)-5,6- 
dihydroxypyriiniduie-4- 
carboxamide (TFA salt) 


423 


B 


40 




N--(4-fluorobenzyl)-5,6-dihydroxy-2 
{ 4-[ l-(4-methylpiperazin- 1- 
yl)ethyl]phenyl}pyriimdine-4- 
carboxamide (TFA salt) 


466 


B 


41 


OH 


N-(2.3-dimetiiylbenzyl)-5.6- 
dihydroxy-2-(4- 
methylphenyl)pyrimidine-4- 
carboxamide 


364 


A 


42 


OH 


N-(2-chloro-4-fluorobenzyl)-5,6- 
dihydroxy-2-(4- 
methylphenyl)pyriimdine-4- 
carboxamide 


388 


A 



-179- 



wo 03/035076 



PCT/GB02/04742 



43 




N-beiizyl-5,6-dihydroxy-2-(4- 

melfaylph^yl)pynimdme-4- 

carboxamide 


336 


A 


44 


H,cr 


5,6-dihydroxy-N-(2-methoxyben2yl) 

2-(4-methylphenyl)pyriimdme-4- 

carboxamide 


366 


A 


45 




N-(3,4-diinetliyIbenzyl)-5,6- 
dihydiX)xy-2-(4-(pyrrolidm-l- 
ylmediyl)phenyl]pyrimidi]i&4- 
carboxanude (TFA salt) 


433 


B 


46 


0 


N-(4-fluorobciizyl)-5,6-dihydroxy-2- 
[4-(l-piperidin- 1- 
ylelhyl)phenyllpyiiinidine-4- 
carboxamide (TFA salt) 


451 


B 


47 


0 


N-(2^-dimedioxybc»izyl)-S,6- 
dihydroxy-2-[4-(l-inoipholin-4- 
ylethyl)phenyl]pyiimidine-4- 
carboxanude (TFA salt) 


495 


B 


48 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-{4-[l-(4- 
methylpipera^-l- 
yl)etfayl]pheiiyl}py]iim^e-4- 
carboxaniide (TFA salt) 


508 


B 


49 


HfT^^ CH, 


N-(23-dimethoxybeiizyl)-5,6- 
dihydroxy-2-(4- 
methylpheayl)pyrmiidine-4- 
carboxaniide 


396 


A 


50 


OH 


N-(3-chloro-4-fluorobeazyI)-5,6- 
dihydroxy-2-(4- 
metfaylphenyl)pyriimdine-4- 
carboxamide 


388 


A 



-180- 



wo 03/035076 



PCT/GB02/04742 



51 




2- { 4-[{dietfaylamiiio)methy l]phenyl 
N-.(2,3-dimethoxybeiizyI)-5,6- 
dihydn)xypyrin]idine-4- 
caiboxamide (TEA salt) 


467 


B 


52 




N-(2,3-diinethoxybeazyl>5,6- 
dihydroxy-2-[4-^pipOTdin- 1- 
y]methyl)phenyl]pyriinidine-4- 
caiboxamide (IFA salt) 


479 


B 


53 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-(4-(pyirolidin-l- 
ylmetliyl)phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


449 


B 


54 




N-(2,3-dimethoxyben2yl)-5.6- 
dihydioxy-2-[4-(l-piperidin-l- 
ylethyl)pheiiyl]pyriinidme-4- 
carboxasiide (TFA salt) 


493 


B 


55 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2- {4-[(4-mediylpiperazin 
l-yl)inethyl]phenyl }pyrimidine-4- 
caiboxamide (TFA salt) 


494 


B 


56 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-[4-(pyiTolidiii-l- 
3imetfay])phenyl]pyrimidine-4- 
carboxamide (TFA salt) 


465 


B 



Table 


8 








1 


OH 

o 


^: 


N-(3-chloro-4-methylben2yl)-5,6- 

dihydroxypyriiiiidine-4- 

caiboxamide 


292 (M-; 


F 



-181- 



wo 03/035076 



PCT/GB02/04742 



2 


OH 


N-(4-fluorobenzyI)-5,6- 
dlihydioxypyriinidin&4- 
caiboxamide 


i62(M- 


F 


3 


OH 


T 

F 


N-[4-fluoro-2- 

(trifluoiomethyl)beiizyl]-5,6- 

dihydioxypyriniidiiie-4- 

carboxamide 


332 


F 


4 


OH 

o c 




N-(2,3>dimethoxybeiizyl>>5,6- 

dihydroxypyiiimdiii&4" 

carboxamide 


304 (M-: 


F 


5 




N-(3,4-dimethoxyb«izyl)-5,6- 

dibydroxypyriniidiae-4- 

carboxamide 


306 


F 


Table 9 


1 




N4-(4-fluoroben^l>5,6-dihydroxy- 
N2-(pyridiii-2--ylmethyl)pyrimidine- 
2,4-dicarboxainide (TFA salt) 


396(M-) 


H 


2 




N-(4-fluorobenzyl>5,6-dihydroxy-2- 
(piperazin-l-ylcarbonyl)pyrimidiiie- 
4-carboxainide (TFA salt) 


376 


H 


3 


OH 

0^ 0 6 


N4-(4-fluorobenzyl)-5,6-dihydroxy- 
N2-(2-moipholin-4- 
ylethyI)pyriinidine-2,4- 
dicarboxamide (TFA salt) 


420 


H 



-182- 



wo 03/035076 



PCT/GB02/04742 



4 


OH 

n rV" 


NJ^-dibeiizyl-5,6- 

dihydroxypyriinidine>2,4- 

dicarboxamide 


379 


H 


5 




N2-(4-fluorobeiizyl)-5,6-dihydroxy- 
N4-(2-morpholin-4- 
ylethyl)pyTiniidine-2,4- 
dicarboxamide (TFA salt) 


420 


H 


Table 10 


1 


OH 


2-benzyl-N-(2,4-difluorobeii2y0-5,6 

dihydroxypyrimidine-4- 

carboxamide 


372 


A 


2 




2-(benzyioxycarbonyIaminoinediyl)- 
N-(2,4-difluoiobeii2yl)-5.6- 
dihydioxypyriiiudiiie-4- 
carboxamide 


445 


A 


3 


OH 


N-[(4-{[(4. 

fluorobeiizyl)ainino]carboiiyl }-5,6- 
dihydroxypyiiniidin-2- 
yl)niethyl]moiplioline-4- 
caiboxamide 


406 


G 


4 




2-(beiizyloxycarbonylaininomediyl)- 
N-(4-fluorobaizyI>-5,6- 
dihydroxypyrimidme-4- 
caiboxamide 


427 


A 


5 




2-(benzyloxycarbonylaininomeiliyl)' 
N-(l-naphdiylmethyl)-5,6- 
dihydroxypyriniidine-4- 
carboxamide 


459 


A 



-183- 



wo 03/035076 



PCT/GB02/04742 



6 


OH 




2-beiizyl-N-(4-fluorobeiizyl)-5,6- 

dihydmxypyriimdme-4- 

carboxamide 


354 


A 


7 




o 


2-benzyl-5,6-dihydroxy-N-(l- 
naphthylmethyl)pyiiiiiidine-4- 
carboxamide 


386 


A 


8 


Cu5: 




2-beiizyl-N-<3-fluoroben2yI)-5,6- 

dihydn)xypyiiimdme-4- 

carboxamide 


354 


A 


9 




ox: 


2-benzyl-N-(3,4-difluorobeiizyl)-5,6 

dihydroxypyiiinidme-4- 

carboxamide 


372 


A 


10 






2-(l,3-benzodioxol-5-yhne&yl)-N- 
(3,4-difluorobenzyl)-5,6- 
dihydroxypyriimdine-4- 
carboxamide 


416 


A 


11 


coaS 


F 


2-(l,3-benzodioxol-5-ylmethyl)-N- 
[4-fluoro-2-(trifluoromediyl)beiizyl] 
5,6-dihydroxypyrimidine-4- 
caiboxamide 


466 


A 


12 


OH 


O 


N-(4-fluorobeii2yl)-5,6-dihydroxy-2 

(2-phenyletfayl)pyrimidme-4- 

carboxamide 


368 


A 


13 


0^ 




N-(4-fluorobe!izyi)-5,6-dihydroxy-2- 

(3-pheiiyIpropyl)pyrimidine-4- 

carboxamide 


382 


A 



-184- 



wo 03/035076 



PCT/GB02/04742 



14 




N-(2,3-dimethoxybenzyI)-5,6- 

dihydroxy-2-(thien-2- 

y]inethyl)pyrixmdme-4-caiboxainide 


402 


A 


15 


OH 


N-(4-fluoroben2yl)-5,6-dihydioxy-2- 
{[(morpholin-4- 

ylacet^)aiiimo]inediyl}pyii]mdiae- 
4-carboxaiiiide (TFA salt) 


420 


I 


16 




2-[(benzoylammo)metfayI]-N-(4- 
fiuoiobenzyl)-5,6- 
dihydroxypyriimdine-4- 
caiboxamide 


397 


I 


17 


OH 


N-(4-fluoroben3cyl)-5,6-dihydn)xy-2 
(moipholm-4-yImethyl)pyriniidine- 
4-carboxainide (TFA salt) 


363 


£ 


18 




benzyl 2-(4-{[(4- 

fluorobenzyl)ainmo]carbonyl }-5,6- 

dihydroxypyrimidin-2- 

yl)ediylcarbamatB 


441 


A 


19 




2-[2-(ben2oylamino)etfayl]-N-(4- 
fluorobaizyl)-5,6- 
diliydioxypyiiinidiiie-4- 
caiboxamide 


411 


I 


20 


OH 

O 


N-(4-fluorobenzyl)-5,6-dihydroxy-2 
mediyIpyriinidme-4-carboxainide 


278 


A 



-185- 



wo 03/035076 



PCT/GB02/04742 



21 




2-{[(N,N- 

diinethylgiycyl)amino]metfayl}-N"{4 
fluorobeiizyl)-5,6- 
dihydroxypyii]mdin&-4- 
carboxamide (TFA salt) 


378 


I 


22 




2-(benzyloxycarboiiylainniometfayl)- 
N-(3-ineuioxybOTzyl)-5,o- 
dihydioxypyriniidiiie-4- 
carboxamide 


439 


A 


23 




2-(b«izyloxycarbonylaminomethyl)- 
N-(4-chlorobenzyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide 


443 


A 


24 


T 


2-(beiizyloxycaibonylaminomethyl)- 
N-{1 ,3-ben2oaioxol-5-yImemyl)-5,6' 
dihydroxypyriniidine-4- 
carboxamide 


453 


A 


25 


OH 


2-(benzyloxycarbonylaiiiinomethyI)- 
N-(3-chlQro-4-methyIbenzyl)-5,6- 
dihydroxypyrimidme-4- 
carboxamide 


457 


A 


26 




N;2-dibeiizyl-5,6- 

cunyciiDAypyiin]iuiii&-4- 

carboxamide 


336 


A 


27 




2-beiizyl-N-(2-ethoxybenzyl)-5,6- 

dihydn)xypyriiiudiiie-4- 

carboxamide 


380 


A 



-186- 



wo 03/035076 



PCT/GB02/04742 



28 




2-(l,3-beiizodioxol-5-yIniethyl)-N- 
(3-chloio-4-methylbeDzyl)-5,6- 
dihydroxypyrimidme-4- 
carboxamide 


428 


A 


29 


GH 


2-(l,3-benzodioxol"5-ylmetiiyl)-N- 
(4-flaorobenzyl)-5,6- 
dihydioxypyii0iidme-4- 
caiboxamide 


398 


A 


30 




2-(l,3-beazodioxol-5-ylmediyI)-N- 
(2-ethoxybenzyl)-5,6- 
dihydroxypyrimi(lin&4- 
carboxamide 


424 


A 


31 


OH 

o 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

(thien-2-ylmethyl)pyriinidine-4- 

carboxamide 


360 


A 


32 




N-(3-chloio-4-inethylbenzyl)-5,6- 

dihydroxy-2-(thien-3- 

ylmethyl)pyriniidine-4-carboxaimde 


390 


A 


33 


<xjOCo 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

(thien-3-ylmethyl)pyriimdrae-4- 

carboxamide 


360 


A 


34 




2-butyl-N-(4-fluorobenzyl)-5,6- 

dihydroxypyiitmdine-4- 

carboxamide 


320 


A 



-187- 



wo 03/035076 



PCT/GB02/04742 



35 




N-(3-chloro-4-mcthylbenzyl)-5,6- 
dihydroxy-2-(2- 
phenylethyl)pyriimdme4- 
carboxamide 


398 


A 


36 




N-(2-etfaoxyben2yl)-5,6-<lihydroxy- 

2-(2-phenylethyl)pyriiiiidme-4- 

carboxamide 


394 


A 


37 




N-benzyl-5,6-dihydroxy-2-(3- 

phexiylpropyl)pyTimidiiie-4- 

carboxamide 


364 


A 


38 




N-benzyl-5,6-dihydioxy-2-(2- 

phcnyIetfayI)pyTiimdine-4- 

carboxamide 


350 


A 


39 




2-(beiizyloxycaibonylaminomethyl> 

N-(2-ethoxybenzyl)-5,6- 
dihydroxypyriiiiidme-4- 
carboxamide 


453 


A 


40 




N-beiizyl-5,6-dihydn)xy-2- 

phenoxymethyl)pyriniidine-4- 

carboxamide 


352 


A 


41 




N,2-bis(l,3-benzodioxol-5- 

ylme±yl>5,6-dihydioxypyniiiidine- 

4-carboxanude 


424 


A 


42 




N-(4-chlorobenzyl)-5,6-dihydroxy-2 

(2-phenylethyI)pyrimidine-4- 

carboxamide 


384 


A 



-188- 



wo 03/035076 



PCT/GB02/04742 



43 




N-(l^-beiizodioxol-5-yIniethyl)-5,6 
dihydroxy-2-(2- 
phenylethyI)pyiiniidine-4- 
carboxamide 


H 394 


A 


44 




N-(l,3-benzodioxol-5-ylmethyI)-5,6 

dihydioxy-2-(tfaien-3- 

yl]iietfayI)pyziinidine-4-carboxaziiide 


386 


A 


45 


OH 


2~butyl-N-(3-chloro-4- 
methylbeo2yl)-5,6- 
dihydioxypyrunidme-4- 
caiboxamide 


350 


A 


46 




N-(4-fluorobenzyI)-5,6-dihydioxy-2 
[(4-methylpiperazin- 1- 
yl)]iiethyl]pyTiniidine-4- 
caiboxamide (TFA salt) 


376 


E 


47 


0 


N-(4-fluorobciizyl)-5,6-dihydroxy-2- 
(pyrrolidin- l-ylmediyl)pyriinidine-4 
carboxamide (TFA sah) 


347 


E 


48 




2-(amlmomediyl)-N'-(4- 
fluorobenzyI)-5,6- 
dihydroxypynimdine-4- 
carboxamide (TFA salt) 


369 


£ 


49 


CH. B 


2-(3,4-diinethoxybenzyI)-N-(4- 
fluorobenzyl)-5,6- 
dihydioxypyrimidine-4< 
caxboxamide 


414 


A 


50 




N^-beii2yl-5,6-dihydroxy-2-(tIiien-3- 
ylmetfayI)pyriniidine-4-carboxaiiiide 


342 


A 



-189- 



wo 03/035076 



PCT/GB02/04742 



51 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-(ddeii-3-yImetliyI)pyri]mdine-4- 

carboxamide 


386 


A 


52 


V 

a 


N-(4-clilorobenzyl)-5,6-dihydroxy-2 

(tMen-3-y]inethyl)pyxiinidiiie-4- 

carboxamide 


376 


A 


53 


o 


2-(2^-dimethoxyethyI)-N-(4- 
fluorobenzyl)-5,6- 
dihydioxypyrimidine-4- 
caiboxamide 


352 


A 


54 




2-[(acetylainino)mediyl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


335 


I 


55 




N-(2,3-diine11ioxyb^yl>5,6- 
dihydroxy-2-{3- 
phenylpropyl)pyriimdme-4- 
caiboxamide 


424 


A 


56 




2-(beii2^1oxycaTbonyIaminoDaiediyI)< 
N-bcnzyl-5,6-dihydioxypyrimidme- 
4-carboxaiiiide 


409 


A 










57 




2-(beiizyloxycarbonylammomethyl)- 
N-(2-metiioxybenzyl)-5,6- 
dihydroxypyiiimcyne-4- 
carboxamide 


439 


A 


58 




2-0)eazyloxycarbonylaminomethyl)- 
N-(2-trifluoroinethylbeiizy!)-5,6- 


477 


A 




F 


dihydroxypyriinidine-4- 
carboxamide 







-190- 



wo 03/035076 



PCT/GB02/04742 



59 




2-benzyl-N-(2,3-<iiniethoxybeiizyl)- 

5,6-dihydioxypyriziudlBe-4- 

caiboxamide 


396 


A 


. 60 




N-(l ,3-benzodioxol-5-ylmethyl)-2- 
beiizyl-5,6-dihydroxypyriniidine-4- 
caiboxamide 


380 


A 


61 




N-benzyl-2-(3,4-<iimethoxybenzyl)- 

5,6-dihydioxypyriiiiidine-4- 

carboxamide 


396 


A 


62 




N-(3-chloro-4-methylben2yl)-2-<3,4- 
dimethoxyben2yl)-5,6- 
dihydroxypyriimdine-4- 
carboxamide 


444 


A 


63 




2-(3,4-dimethoxybenzyl)-N-(2- 
ethoxybenzyl)-5,6- 
dihydroxypyiiimdmc-4- 
caiboxamide 


440 


A 


64 




N-(l,3-ben2odioxol-5-ylmethyl>2- 
(3,4-diinetfaoxybeiizyl)-5 ,6- 
dihydroxypyiiimdine-4- 
carboxamide 


440 


A 


65 




2-(l,3-ben2X)dioxol-5-ylmethyl)-N- 
benzyl-5,6-dihydroxypyrimidine-4- 
carboxamide 


380 


A 


66 


OH 

O F 


2-(i,3-ben2odioxo!-5-ybnethyl)-N- 
^4-flaoro-3-(trifluorometfiyI)ben2yl]' 
5,6-dihydroxypyrimidine-4- 
carboxamide 


466 


A 



- 191- 



wo 03/035076 



PCT/GB02/04742 



67 




N-<2,4-dimetboxybeiizyI)-5,6- 
dihydroxy-2-(2- 
phenylethyI)pyrimidme-4- 
carboxamide 


410 


A 


68 




5,6-dihydroxy-N-(3-methoxybenzyl) 
2- 

(2-phenylethyI)pyriini<Iine-4- 
carboxaniide 


380 


A 


69 




5,6-dihydroxy-N"(3-metlioxybeiizyr 

2-(tiiien-3-ylmethyl)pyrimidine-4- 

carboxamide 


372 


A 


70 




N-(2,4-dimethoxybenzyl)-5,6- 

dihydroxy-2-(thien-3- 

ylmethyl}pyriimdine^4-carboxainide 


402 


A 


71 




N-ben2yl-2-butyl-5,6- 

dihydroxypyTimidine-4> 

carboxainide 


302 


A 


72 




N-(4-fluorobcn^l>5,6-dihydroxy-2- 
[(isonicotinoylaniino)inethyl]pyrinu 
dme-4-cart)oxamide (TFA salt) 


398 


I 


73 




2-[(dimethyIammo)methyl]-N-(4- 
fIuorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
caiix>xaniide (TFA salt) 


321 


C 


74 




2-( 1 ,3-beiizodioxol-5-ylmethyl)-5 ,6- 
dihydroxy-N-(3- 
methoxybenzyl)pyriinidine-4- 
carboxamide 


410 


A 



-192- 



wo 03/035076 



PCT/GB02/04742 



75 




N-(2,3-diiiiethoxybeii2yl)-5,6- 
dihydroxy-2- 

(phenoxymethyl}pyriinidiDe-4- 
carboxamide 


412 


A 


76 




2-(ammometliyl)-N-(4- 
fluorobenzyl)-5,6- 
dihydioxypyiiinidine-4- 
carboxamide (HCl salt) 


293 


A* 


77 




2-(beiizyloxycaibonylaiiimomethyl)- 
N-(23-diinetfaoxybenzyl)-5,6- 
dihydioxypyiiinidine-4- 
caiboxamide 


469 


A 


78 




2-(13-beiizodioxol-5-ylmethyl)-N- 
(2,3-dimethoxybenzyI)-5,6- 
dihydroxypyTimidine-4- 
caiboxamide 


440 


A 


79 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-(2- 
phenylethyl)pyiinudme-4- 
carboxamide 


410 


A 


80 


P 


N-(2,3-dimethoxybenzyl)-5,6- 

dihydroxy-2-(thien-3- 

yimethyl)pyri0iidine-4-carboxainide 


402 


A 


81 




2-(aminomethyl>N-benzy 1-5 ,6- 
dihydroxypyriniidine-4- 
carboxamide (TFA salt) 


275 


M 


82 




2-biityl-N-(2,3-dinielhoxybenzyI)- 

5,6-dihydroxypyriimdiiie-4- 

carboxaznide 


362 


A 



-193- 



wo 03/035076 



PCT/GB02/04742 



83 




N-(2,3-diniethoxybeiizyl)-2-(3,4- 
cfimethoxybenzyl)-5,6- 
dihydroxypyciiiii(fine-4- 
carboxamide 


456 


A 


84 


X^OH 


N-(2,3-dimethoxybMizyl)-2-(2^- 
dimethoxyethy]>-5,6* 
dihydroxypyiiimdin&4- 
caiboxanude 


394 


A 


85 




N-{4-fluorobenzyI)-5,6-dihydroxy-2- 
( { [(4-metbylpiperazin- 1- 
yl)acetyl]aimno}methyl)pyiimidine- 
4-carboxaixiide (TFA salt) 


433 


I 


86 




2-baizyl-N-(4-fIuorobenzyl)-5- 
hydroxy-6-(2-morpholin-4- 
ylethoxy)pyrimidiiie-4-carboxainide 
(TFA salt) 


467 


J 


87 




2-benzyl-6-[2- 

(dimethylainmo)ethoxy]-N-(4- 
fliiorobeiizyl)-5-hydroxypyimiidine- 
4-carboxanude (TFA salt) 


425 


J 



-194- 



wo 03/035076 
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Table 11 



1 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
(4-methyImorpholin-2- 
yl)pyiiii]idme-4-caxboxaimde (TFA 
salt) 



363 





2-[4-(N,N- 
dimethylglycyl)morpho]m-2-yl]-N- 
(4-fluorobeiizyl)-5,6- 
diliydroxypyiiiDidme-4- 
carboxamide (TFA salt) 



434 



c ° 



2-{diedioxymethyl)-N-(4- 
fluoroben2yl)-5,6- 
dihydroxypyriiiiidiiie-4- 
carboxamide 



366 



OH 



N-benzyl-5,6-dihydroxy-2- 
[metkoxy(pheayl)methyl]pyriniidiiie 
4-caiboxaiiiide 



366 



5,6-dihydroxy-N-(3-mcthoxybeiizyl) 
2- 

methoxy^hrayl)metfayl]pyn]nidme 
4-carboxainide 



396 



2-(l-(beiizyloxy)butyl]-N-(3,4- 
difluorobenzyI)-5,6- 
dihydroxypyiiinidine-4- 
carboxamide 



444 



2-[I-{ben2yloxy)butyl]-N-(3-chloro- 
4-inetfaylbenzyl)-5,6- 
dihydioxypyriimdine'4- 
caiboxamide 



456 



-195- 



wo 03/035076 



PCT/GB02/04742 



8 


OH 


2-[(benzyloxy)(phenyl)inethyl]-N- 
(2,3-<iimethoxybenzyl)-5,6- 
dihydroxypyrimidme-4- 
carboxamide 


502 


A 


9 




2-[(ben2yloxy)(pheny0me1hyr|-N-(4 
fluorobeiizyl)-5,6- 
d[ihydroxypyninidin&4- 
caiboxamide 


460 


A 


10 




2-[(benzyloxy)(phenyl)mefhyl]-N-(3 
chloro-4-mediylbe!izyl)-5,6- 
dihydroxypynxnidine-4- 
carboxamide 


490 


A 


12 


OH 


N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2- 

[methoxy(phenyl)methyl]pyrimidine 
4-carboxaxiiide 


426 


A 


13 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[me&oxy(phenyl)methyl]pyriimdine 
4-carboxaimde 


384 


A 


14 




N-(3-chloro-4-metfaylbenzyl)-5,6- 
dihydroxy-2- 

methoxy(phenyl)metfayl]pyrimidine 
4-caiboxamide 


414 


A 


15 




N-benzyl-5,6-dihydroxy-2-(l- 

hydix>xybutyI)pyrimidme-4- 

carboxamide 


318 


A* 


16 




N-(3-chloro-4-methylbCTzyl)-5,6- 
dihydroxy-2-(l- 
hydroxybutyl)pyriniidine-4- 
carboxamide 


366 


A* 



-196- 



wo 03/035076 



PCT/GB02/04742 



17 


fl"^ f 




N-(4"fluorobenzyl)-5,6-dihydroxy-2 

(l-hydroxybatyl)pynimdine-4> 

carboxamide 


- 336 


A* 


18 


OH 


2-[l-(benzyloxy)butyl]-5,6- 
dihydroxy-N-{3- 
inetlioxybei]zyI)pyTiniidine-4- 
carboxamide 


438 


A 


19 


OH 

6 ° 


N-{l,3-benzodioxol-5-ylmediyl)-5,6- 
dihydroxy-2- 

[medioxy(phenyI)metfayl]pyrimidme 
^^^aiboxamide 


410 


A 


20 


OH 




2-[l-(benzyloxy)butyl]-N-(23- 
(iimetboxyben2yl)-5,6- 
dihydioxypyriimdine-4- 
carboxamide 


468 


A 


21 


OH 




2-[(ben2yloxy)(phenyI)methyl]-N-[4 
fluoro-3-(trifluoromethyl)b«Qzyl]- 
^ ,o-uiQy<iixiAypyiimiciinc-4- 
carboxamide 


528 


A 


22 




N-(4-chlorobenzyl)-5,6-diIiydroxy-2 
methoxy(phenyI)mediyr|pyrumdme 
4-carboxamide 


400 


A 


23 






5,6-dihydroxy-N-(2-methoxybeiizyl) 
2- 

;methoxy(phenyl)methyl]pyrimidine 
4-carboxamide 


396 


A 



-197- 



wo 03/035076 



PCT/GB02/04742 



24 


OH 


N-[4-flu(Mx>-3- 
^iniiuoiDiJicuiy 1 ) ucDzyifOf o~ 
dihydroxy-2- 

[methoxy(phenyl)metfayl]pyiimidine 
4-carboxamide 


452 


A 


25 


6 ° 


N-(3,4-difiuorobeiizyl)-5,6- 
dihydioxy-2- 

[medioxy(pheayOmetfayI]pyriinidme 
4-carboxamide 


402 


A 


26 




N-(2,3-dimethoxybeii:qrl)-5,6- 
oinyciroxy-z-ti- 
hydroxybutyl)pyriziiidine*4- 
carboxamide 


378 


A* 


27 


OH 

OH O 


5,6-dihydroxy-2-(l-hydroxybutyl)-!N 

(3-methoxyben2yl)pyriinidme-4- 

caiboxamide 


348 


A* 


28 


OH 


tert-butyl2-(4-{[(4- 
fluorobenzyl)ainuio]carbony I } -5,6- 
dihydrcxypyiimidin-2- 
y])morpholme-4-caiboxylate 


449 


A 


29 


OH 


N-(4-flaorobeii2yl)-5,6-dihydroxy-2- 
momfinlifi-^-vlnvrinndiTift-^ 
carboxamide (TFA salt) 


349 


A* 


30 


OH 

0 ° \ 


N-(2-ethoxyben2yl)-5,6-dihydroxy- 

2- 

methoxy(phenyl)methyllpyrimidfine 
4-carboxamide 


410 


A 



-198- 



wo 03/035076 



PCT/GB02/04742 



31 


0 


benzyl 4-[(ben2yloxy)(4-{[(2.3- 
dimetfaoxybeiizyl)aimno]caTboiiyl } - 
5,6-dihydTOxypyiimidin'-2- 
yl)metfayl]piperidme-l-carboxylate 


643 


A 


32 


OH 

6 


2-[(benzyloxy)(piperidin-4- 
yl)niefliyl]-N-(2,3-diinetho3r/benzyl] 
5,6-dihydroxypyrimidme-4- 
carboxamide (TFA salt) 


509 


A* 



Table 12 



1 


OH 


N-(3-chloro-4-mediylbenzyI)-5,6- 

dihydroxy-2-isopropylpyiimidine-4- 

carboxamide 


336 


A 


2 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

(l-phenyletfayl)pyrixmdine-4- 

caiboxamide 


368 


A 


3 


OH 

CH. 0 


N-(3-chloro-4-mediyIbenzyl)-5,6- 
dihydroxy-2-(l- 
phenyletfayI)pyiimidine-4- 
carboxamide 


398 


A 


4 


F 


N-[4-fluoro-2- 

(trifluoromethyl)bCT2yl]-5,6- 

dihydroxy-2-(l- 

phenylethyl)pyrimidine-4- 

carboxamide 


436 


A 


5 


OH 

o 


N-(3,4-difluoioben2yl)-5,6- 

dihydroxy-2-isopTopyIpyiiimdine-4- 

caiboxamide 


324 


A 



- 199- 



wo 03/035076 



PCT/GB02/04742 



6 




N-ben2yl-5,6-dihydix)xy-2-(l- 

phenylethyl)pyriinidinfr4- 

carboxandde 


350 


A 




o 








7 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2'-(l-phraylethyl}pyriinid[me-4- 

carboxamide 


394 


A 


8 


OH CH, 
CH- O Ol 


N-(2,4-dimetfioxybaizyl)-5,6- 
dihydroxy-2-(l- 
phenylethyl)pyriimdin&-'4- 
caiboxamide 


410 


A 


9 




N-(13-ben2odioxol-5-yIinethyl)-5,6 
dihydroxy-2-(l- 
phenylethyl)pyriiDidine-4- 
carboxamide 


394 


A 


10 


OH 

o 


N-(4-chlorobenzyl)-5,6-dihydroxy-2 
( l-pheayletfayl)pyriimdine-4- 
carboxamide 


384 


A 


11 




5,6-dihydioxy-N-(3-methoxyben2yl) 
2-( 1-phenylethy l)pyiiinidme-4- 
carboxamide 


380 


A 


12 


OH 

CHj O 


N-(4-fluorobeiizy I)-5 ,6-dihydroxy-2- 
isopropyIpyriinidine-4-carboxainide 


306 


A 



-200- 



wo 03/035076 



PCT/GB02/04742 



13 




N-(2,3-diniethoxybeiizyI)-5,6- 
dihydroxy-2-(l- 
ph^ylediyl)pyiimidm&4- 
carboxandde 



410 



14 



0 



N-[4-fluoro-2- 
(trifluoromethyl)benzyl]-5,6- 
dihydroxy-2-isopropylpyiiimdiiie-4- 
carboxamide 



374 



15 OH 

CH, o 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-isopropylpyrimidin©-4- 

carboxamide 



332 



16 




N-(2^-diraethoxybenzyl)-5,6- 
dihydroxy-2-isopropylpyrimidine'4- 
caiboxamide 



348 




17 



OH 

ct^ o 



N-(13-benzodioxol-5-ylinethyl)-5,6 
dihydioxy-2-lsopropylpyii]iud]iie>4- 
carboxamide 



332 



18 



OH 

CHj O 



N-benzyl-5,6-dihydroxy-2- 
isopropylpyriinidine-4-carboxaimde 



288 



19 




N-[4-fluoro-3- 

(tiifluorometfayl)beiizyl]-5,6- 
dihydroxy-2-isopropyIpyriimdine-4- 
carboxamide 



374 



-201- 



wo 03/035076 



PCT/GB02/04742 



20 



OH 




o 



N-(2,4-dimethoxybenzyl)-5,6- 
dihydroxy-2-isopropylpydiiiidme-4- 
carboxamide 



348 



Table 13 




N-benzyl-2-cyclopentyrl-5,6- 

dihydroxypyiiiiiidiii&4- 

caiboxamide 



314 




N-(3-chloro-4-methyIbenzyl)-2- 
cycIopentyl~5,6- 
dihydroxypyriimdin6-4- 
carboxamide 



362 




OH 



2-cyclopentyl-N-(4-fluarobenzyl)- 

5,6-dihydroxypyiinudme-4- 

carboxamide 



332 



• OH 




2-cyclopen^l-N-(2,3- 
diinethoxybeiizyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 



374 




2-cyclopentyl-N-(2-ethoxybenzyl)- 

5,6-dihydroxypyTimidiiie-4- 

carboxanude 



358 




2-cyclopentyl-N-[4-fluoro-2- 
(trifluoromethyl)benzyl]-5,6- 
dihydioxypyrimidiiie-4- 
carboxamide 



400 



-202. 



wo 03/035076 



PCT/GB02/04742 



1 




2-cyclopentyl-5,6-dihydroxy-N-(2- 

methoxybeiizyI)p3rdmidiiie-4- 

caiboxamide 


344 


A 


8 


OH 


N-(13-benzodioxol-5-yliiiefliyl)-2- 
cyclopai^l-5,6- 
dihydroxypynimdm&4- 
carboxamide 


358 


A 


9 


OH 


2-cyclopentyl-5,6-dihydroxy-N-(3- 

metfao3iybeiizyl)pyrimidm&4- 

carbQxamide 


344 


A 


10 


OH CH, 


2-cyclopentyl-N-(2,4- 
diiaetfaoxybenzyI)-5,6- 
diliydroxypyriiiiidine-4- 
caiboxamide 


374 


A 


Table 14 


1 


OH 

0 


N-(3,4-difluoiobenzyl)-5,6- 
(Khydroxy-2-[morpholin-4- 
yl(phenyl)metfayl] 
pynimdme-4-carboxaimde (TFA 
salt) 


457 


B 


2 


OH 

0 ° 


N-(4-fIuorobenzyl>5,6-dihydroxy-2- 
[moipholiii-4- 

yl(ph»iyl}methyl]pynimdine-4- 
carboxamide (TFA salt) 


439 


B 


3 




2"[(dimethylainino)(phenyl)inethyl]- 
N-(4-fluorobenzyI)-5,6- 
dihydroxypyriimdine-4- 
carboxamide 


397 


B 



-203- 



wo 03/035076 



PCT/GB02/04742 



A 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 
[(2-methyl.2,3-dihydio-lH-mdol-l- 
y])(ph0ayl)metfayI]pyriimdme-4- 
caiboxamide (TFA salt) 


. 485 


B 


5 


OH 

o 


N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
{phenyl[(pyiidin-3- 
ylinetfayI)aiiimo]metbyl}pyriimdi]i& 
4-caiboxainide (TFA salt) 


460 


B 


6 




N-(3,5-dichlorobeiizyl)-2- 
[(dimethylaniiiio)(ph«iyI)methyI]- 
5,6-difaydroxypyiiii]idine-4- 
carboxamide (TFA salt) 


447 


B 


7 


cr 


N-(4-fluorobeiizyl)-2-[(4- 
formylpiperazin- 1- 
yl)(phenyl)methyl]-5,6- 
dihydioxypynimdine-4- 
caiboxamide (TFA salt) 


466 


B 


8 




N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
[{[3-(lH-imidazol-l- 
yI)piopyl]ainino} 
(phaiyI)methyl]pyrimidine-4- 
carboxamide (TFA salt) 


477 


B 


9 




N-(4-£luoroben2yl)-2-£[(4- 
fluorobenzyl)aiiiino](phenyl)niethyl 
-5,6-dihydroxypyriinidme-4- 
carboxamide (TFA salt) 


477 


B 


10 


0 ' ' 


N-(4-fluorobenzyl)-5,6-diliydn)xy-2- 
"(4-inethylpipera2in- 1- 
yl)(phenyl)niethyl]pyrimidine-4- 
:arboxaniide (TFA salt) 


452 


B 



-204- 



wo 03/035076 



PCT/GB02/04742 



11 




2-[[(3,4-diinethoxybenzyl)ainino] 
(phenyl)methyl]-N-{4-fluoiobenzyl) 
5,6-di]iydior/pyriimdme-4- 
carboxaiDide (TFA salt) 


519 


B 


12 




N-(4-fluorobenzyl)-5,6-dihy<iroxy-2 
[(2-metiiyI-23-dihydio-lH-iiidol-l- 
yl)(phenyl)methyl]pyiiinidm&4' 
caiboxamide (TFA salt) 


485 


B 


13 


0 ^ 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[[4-(2-medioxyphenyl)piperaziii-l- 
yl](phenyl)methyl]pyrimidine-4- 
carboxamide (TFA salt) 


544 


B 


14 


OH 


N-(2,4-difluorobenzyI)-2- 
[(diinethylaimno)(phenyI)methyl]- 
5,6-dihydroxypyiiimdine-4- 
caiboxaiDide (TFA salt) 


415 


B 


15 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
{ phenyl[(pyridin-4- 
ylmethyI)ainmo]methyl } pyrimidine- 
4-carboxaimde (IPA salt) 


460 


B 


16 


F 


N-(3,4-difluorobCT2yl)-5.6- 
dihydroxy-2-[phenyl(piperidin- 1- 
yl)methyl]pyriinidme-4- 
carboxamide (TFA salt) 


455 


B 


17 


OH 

0 


N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
phenyl(pipeiicnn-l- 
yl)methyl]pyrunidiiie-4- 
carboxamide (TFA salt) 


437 


B 



-205- 



wo 03/035076 



PCT/GB02/04742 



18 




2-[(dimethylammo)(phenyI)metiiyl]- 
N-(4-fluoroben^I)-5,6- 
dihydroxypyiiniidm&-4- 
caiboxanude 


397 


B 


19 


OH 


N-(4-fluoroben2yl)-5,6-dihydroxy-2 
[{ [3-(2-oxopynolidin-l- 
yl)propyl]amino }(phenyl)methyl]py 
iiimdme-4-carboxazmde (JFA salt) 


494 


B 


20 




N-(4-fluorobeii2yl)-5,6-dihydroxy-2- 
[{[2-(lH-.indol-3- 

yl)ethyI]aiiiino } (phenyl)methyl]pyri 
midme-4-carboxamide (TFA salt) 


512 


B 


21 


0 


2- 

[[baizyl(methyl)amino] (phenyl)met 
hyl]-N-(4-fluoroben2yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


473 


B 


22 




2-[l,4-dioxa-8-azaspiro[4^]dec-8- 
yl(phenyl)me&yl]-N-(4- 
fluorob«izyI)-5,6- 
dihydroxypyriinidine-4- 
carboxamide (TFA salt) 


495 


B 


23 


OH Chiml 


N-(4-fluorobeii2yl)-5,6-dihydroxy-2- 
X(2S)-2-(methoxymetfayI)pyiTolidin' 
l-yl](pbenyl)methyl]pyiiniidine-4- 
carboxamide (TFA salt) 


467 


B 


24 


OH 

6 


N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
phenyl[(pyridin-2- 
ylmediyI)anuno]inethyl }pyriimdme- 
4-carboxainide (TFA salt) 


460 


B 



-206- 



wo 03/035076 



PCT/GB02/04742 



25 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 

{phenyl[(2-piperidm-l- 

y ictiiy i^oinino juiciiiyi / pyiiiiuQiii6-4 

carboxamide (TFAsalt) 


480 


B 


26 


0 


N-(4-fluorobeiizyl)-'5,6-dihydroxy-2 
[[(3-morpholm-4- 

yIpropyl)ainmo](phenyl)methyl]pyri 
ixiidine'4-carboxaiiiide (TFAsalt) 


496 


B 










27 


OH 


N-beiizyl~5,6-dihydn)xy-2- 
[moiphoIm-4- 

yl(phenyl)methyI]pyriinidine-4- 
carboxamide (TFAsalt) 


421 


B 


28 


OH 


2-[(dimethylamino)(phenyl)methyl]- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidiiie-4- 
carboxaioide (TFA salt) 


397 


B 


29 


OH Chkal 


N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 

imsyi- 

methylpropyljamino } (pheiiyl)methy 
l]pyrimidme-4-carboxainide (TFA 
salt) 


425 


B 


30 




N-(3.4-difluorobeiizyl)-5.6- 
dihydroxy-2-[(4-iiie1]iy]piperazin-l- 
yI)(pheiiyI)methyl]pyriiiiidine-4- 
carboxamide (TFA salt) 


470 


B 


31 


OH 


N-(2-ethoxyben2yl)-5,6-dihydroxy- 
2-[morpholiii-4- 
yl(phrayI)inethyl]pyrimidiiie-4- 
carboxamide (TFA salt) 


465 


B 



-207- 



wo 03/035076 



PCT/GB02/04742 



32 




N-(2,3-dimethoxybeiizyl>5,6- 
dihydn)xy-2-[(4-inethylpiperazm-l- 
yl)(phenyl)metfayl]pyriiiii(ime-4- 
carboxamide (TPA salt) 


494 


B 


33 


OH CUrel 


N-[(lS)-2,3-dihydro-lH-mden«l-yI] 
2-[(dimediylammo)(phenyl)me(hyl]- 
5,6-dihydroxypyriimdine-4- 
carboxamide (TFA salt) 


405 


B 


34 




N-(2-cblorobeiizyl)-2- 
[(dimethylammo)(phaiyl)methyl]- 
5,6-dihydioxypynji]idine~4- 
carboxamide (TFA salt) 


413 


B 


35 


OH 


N-{3.4-difluorobenzyl)-2- 
[(dimethylamino)(phenyl)methyl]- 
5,6-dihydroxypyriiDidine-4- 
carboxamide (TFA salt) 


415 


B 


36 


OH 


2-[(dimetfaylammo)^henyl)metfay]]< 
5,6-dihydroxy-N-(3- 
methoxybeiizyl)pyriimdine-4- 
carboxamide (TFA salt) 


409 


B 


37 




N-(4-fluorobMizyl)-5,6-dihydroxy-2- 
I(2-morpholin-4- 

ylethyl)aimno](phenyl)inethyl]pyii 
inidine-4-carboxamide (TFA salt) 


482 


B 


38 


OuiCjO' 

0 

cr 


N-(4-fluorobenzyl)-5,6-dihydroxy-2 
phenyl[(2-pyrrolidin- 1- 
y letfayl)ainino]methy 1 } pynnudine-4- 
carboxamide (TFA salt) 


466 


B 



-208- 



wo 03/035076 



PCT/GB02/04742 



39 


OH CWral 


N-(4-fluaroben2yl>-5,6-dihydroxy-2 
[{[(IRH- 

Giydroxymethyl)propyl]aimno}(phe 
nyl)ii]ediyl]pymxiidme-4- 
carboxamide (TFA salt) 


- 441 


B 


40 


OH 


2-[(dietiiylainmo)(phenyI)methyl]-N 
(3,4-difluoroben2yl)-5,6- 
dihyd]X)xypynimdine-4- 
carboxamide (TFA salt) 


443 


B 


41 


ISL O 

A 

OH, CH, 


2-[(diethylaimno)(phenyl)methyr|-N 
(4-fluoroben2Eyl)-5,6- 
dihydroxypyriimdine-4- 
carboxamide (TFA salt) 


425 


B 


42 




2-[(4-ben2ylpiperazin- 1- 
yI)(phenyl)methyl>N-(4- 
fluorobeii^)-5,6- 
dihydroxypyriimdme-4- 
carboxamide (TFA salt) 


528 


B 


43 




N-benzyl-2- 

;(dimethylaniino)(phenyl)methyI]- 
5,6-dihydioxypyrimidme-4- 
carboxamide (TFA salt) 


379 


B 


44 




N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
;[methyl(l-methylpipcridin-4- 
yl)amino](phenyI)methyl]pyrimidiii 
e-4-carboxamide (TFA salt) 


480 


B 


45 


1 il 


N-(4-fluorobeDzyl)-5,6-dihydroxy-2- 
"(2-methylpyrroIidin- 1- 
yl)(phenyl)methyl]pyrimidine-4- 
carboxamide (TFA salt) 


437 


B 



-209- 



wo 03/035076 



PCT/GB02/04742 



46 




N-(2,3-<iimethoxybenzyl>5,6- 
dihydroxy-2-[niorphoIin-4- 
yl(phenyI)inethyripyrimidine-4- 
carboxamide (TFA salt) 


481 


B 


47 


OH 

0 \ 


N-<2-ethoxybenzyl)-5,6-dihydroxy- 
2-[pheny l(piperidin- 1- 
yl)methyl]pyriinidin&4- 
carboxamide (TFA salt) 


463 


B 


48 


0 


5,6-dihydioxy-N-(3-methoxybeiizyr 
2-[phe]iyI(pipCTdin-l- 
yI)methyl]pyriniidine-4- 
carboxamide (TFA salt) 


449 


B 


49 


OH 

0 


5,6-dihydroxy-N-(3-methoxybeiizyl) 
2-[inoipholin"4- 
yl(phenyl)methyl]pyriinidme-4- 
carboxamide (TFA salt) 


451 


B 


50 


OH Oiiial 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
{phenyl[(2S)-2-(pyrrolidm-l. 
ylmethyOpyirolidin- 1- 
yljmethyl }pynmidine-4- 
carboxamide (TFA salt) 


506 


B 


51 


OH 

0 


N-(2,3-dimethoxybenzyl)-5,6- 
dihydioxy-2-[phenyl(piperidiii- 1- 
yl)iiiethyl]pyrimidine-4- 
caiboxamide (TFA salt) 


479 


B 


52 


OH 

9 ■ 


5,6-dihydroxy-N-(3-methoxybenzyl) 
2-[(4-methyIpipera2aii-l- 
yl)(phenyl)mediyI]pyrimidine-4- 
carboxamide (TFA salt) 


464 


B 



-210- 



wo 03/035076 



PCT/GB02/04742 



53 


V 

F 


2-[K4- 

fluoiobenzyl)aimno](phenyI)methyl 
]-5,6-dihydroxy-N-(pyridin-2- 
ylmethyl)pyiiimdine-4-carboxaimd€ 
(TFAsalt) 


460 


B 


54 




N-(2,3-dimetfioxybeii2yD-2- 
[(diiiiethylaimno)(phenyI)metliyl]- 
5,6-dihydioxypyn]mdme-4* 
carboxamide (TFA salt) 


439 


B 


55 


M o 

0 

T 


2-[[(4- 

fluon>benzyl)aiDino](phenyl)methyl 
]-5,6-dihydroxy-N-(pyridm-3- 
ylmethyl)pyiiinidme-4-carboxainide 
(TFAsalt) 


460 


B 


56 


° 

Q 


5,6-dihydroxy-2-{phenyl[(pyridin-2- 
ylmethyl)aiiuiio]methyl}-N-(pyridin 
2-yliziethyl)pyriinidine-4- 
carboxamide (TFA salt) 


443 


B 


57 


OH 

a ° ^ 


2-[(diethylaimno)(phenyI)methyl]-N 
(2,3-dimethoxybaizyl>5,6- 
diIiydroxypyiiniidme-4- 
carboxamide (TFA salt) 


467 


B 


Table 15 


1 


0 H,C ^ 0 


N-(4-fluorobeii2yI)-5,6-diliydroxy-2- 
{l-methyl-l-[(pyridin-2- 
ylcarbonyl)amino]ethyl }pyrimidine- 
4-carboxamide (TFA salt) 


426 


I 


2 


OH 


N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
{l-[(pyridin-2- 

yIcarbonyl)amino]cyclohexyl}pyriin 
idine-4-carboxamide (TFA salt) 


466 


I 



-211- 



wo 03/035076 



PCT/GB02/04742 



3 




N-(4-flaorobexizyl)-5,6-dihydroxy-2 
{ l-niethyH-[(morpholiii-4- 
ylacetyl)anmio]ethyl}pynimdine-4- 
carboxamide (TPA salt) 


448 


I 


4 


OH 


2-[l-(acetylainino)cyclohexyl]-N-{4- 
fluorobenzyl)-5 ,6- 
dihydroxypyniiiidine-4- 
caiboxamidc 


403 


I 


5 


OH 


N-(4-fluoroben3syi)-5,6-dihydroxy-2- 
[l-methyl-l- 

(metbylamiiio)etIiyl]pyriimdme'4- 
carboxamide 


335 


C 


6 




N-(4-fluorobeiizyI)-5-hydroxy-6- 
methoxy-2- { 1 -methyl- l-[(pyridin-2- 
ylcarbony l)ammo] e&yl } pyiimidine- 
4-caiboxaimde (TFA salt) 


440 


I 


7 


OH 


2-[l-(dimethy]a]iiino)cyclohexyl]-N- 
{4-fluon>ben2y I)-5 ,6- 
dihydroxypyiinudme-4- 
carboxamide (TFA salt) 


389 


E 


8 




benzyl l-(4-{[(4- 

fluorobenzyl)ainino]carbonyl }-5 ,6- 
dihydroxypyTiinidin-2-yl)- 1- 
methyle&ylcarbamate 


455 


A 


9 


OH 


2-(l-aimnocyclohexyI)-N-(4- 
fluoroben2yl)-5,6- 
dihydroxypyrimidin6-4- 
caiboxainide (TFA salt) 


361 


A* 



-212- 



wo 03/035076 



PCT/GB02/04742 



10 


OH 


2-[i-(dmiethylainino)-l- 

methyIethyI]-N-(4-fluorob«izyl)-5,6 

dihydroxypyrimidm&4- 


349 


E 


11 


OH 

CH, o 


N-(3-biomo-4-fluoiobeii2yl)-2-[l- 
((limethyIamino)-l'mediyletfayl]-5,6 
dihyclroxypyninidine-4- 
carboxamide (TFA salt) 


428 


£ 


12 




benzyl l-(4-{[(4- 

fluoFobenzy l)ammo]caiboDyl } -5 - 

hydroxy-6-metfaoxypyriimdin-2-yl)- 

l-methylethylcaibamale 


469 


J 


13 


OH 


2-(l-aimnc)-l-inethylethyl)-N-(4- 
fluoroben2yl)-5,6- 
dibydroxypyriniidme-4- 
caiboxamide 


321 


A* 


14 




benzyl l-(4-{[(2,3- 
dimethoxybenzyl)aiiiino]carbonyl }- 
5,6-dihydroxypyrimidm-2-yl)-l- 
methyleifaylcarbamate 


497 


A 


15 


H»C CH, S 


2-(l-ammo-l-methyletfayl)-N-(4- 

fluorobenzyl>5-hydroxy-6- 

methoxypyTimidine-4-caiboxaiiiide 


335 


A* 


16 


H,C CH, 


2-[ l-(dimediylamino)-l- 
methylethyl]-N-(4-fluorobenzyl>-5- 
hydroxy-6-metboxypyiinudine-4- 
carboxamide 


363 


A 



Table 16 



-213- 
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1 


\=/ CHi 


N-(4-fluorobeii2yl)-5,6-dihydroxy-2 
(l-methyl-23-<iihydn)-lH-mdol.2- 
yl)pyxiimdiiie-4-carboxaimde CTFA 
salt) 


- 395 


C 


2 


6 


N-(4-fluorobenzyI)-5,6-dihyd[roxy-2 
{2-phenyH-[(pyridin-2- 
ylcarbonyI)aiiimo]ethyl}pyiimidme- 
4-caiboxanude (TFA salt) 


488 


I 


3 


Jk- J*>^ ^Jl^ J* 


N-(4-£luor6beiizyl)-5,6-dihydroxy-2- 
(2-metfiyl-l,2,3.4- 
tietrahydroisoquinolin-3- 
yl)pyiiimdine*4-carboxamide (TFA 
salt) 


409 


C 


4 




2-(2-ben2oyl-U,3.4- 

tetrahydroisoquinolin-3-yl)-N-(4- 

fluoiobenzyl)-5,6> 

dihydroxypyriniidine-4- 

cafboxamide 


499 


I 


5 


c 


2.[l-(NJ^-dimethylglycyl).2,3- 
dihydro- lH-mdol-2-yI]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyri0]idine-4- 
caiboxamide (TFA salt) 


466 


I 


6 




2-(2,3-diliydix)-lH-mdol-2.yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriniidme'4- 
carboxamide (TFA salt) 


381 


A* 


7 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[ 1 ,2,3,4- tetrahydroisoquinolin-3- 
yl)pyriinidme-4-carboxanude 


395 


A* 



-214- 
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8 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
[2-(inorpholin-4-ylacetyl)-lA3,4- 
tetrahydioisoquinolm-S- 
yI]pyriimdme-4-caiboxaimde (TFA 
salt) 


522 


I 


9 




2-(l-benzoyl-2,3Kiihydro-lH-indol- 
2-yl)-N-(4-fluorobeiizyl)-5,6- 
diiiydioxypydimdine-4- 
caiboxaimde 


485 


I 


10 




2-(l-benzyl-23-dihydio- lH-in(iol-2- 
yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrijiiidine-4- 
carboxamide (TFA salt) 


471 


C 


11 


^J^^i. J' 


2-[l-(dimetfayIamino)-2- 
phcnylcthyl]-N-(4-fluorobenzyI)-5,6 
dihydroxypyiiinidine^-- 
carboxamide (TFA salt) 


411 


c 


12 




bMzyl2-(4-{[(4- 

fluorobenzyI)ajTiiiio]carbonyI }-5,6- 

dihydK>xypyriiiiidin-2-yl)indoline-l- 

caiboxylate 


515 


A 


13 




2-[2-(N,N-dimetiiylglycyl)-lA3,4. 
tetrahydroisoquinolin-3-yl]-N-(4- 
fluoioben2yl)-5,6- 
dihydioxypyriimdine-4- 
carboxamide (TFA salt) 


480 


I 


14 


OH 

^ CH, 


tert-butyl l-(4-{[(4- 
fluoioben^l)aiiiino]carbonyl }-5,6- 
dihydroxypyriinidin-2-yl)-2- 
phenylethylcarbamate 


483 


A 



-215- 
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1 s 




1- \ i-Lv.'iN^N-uimcuiyigiycyi^aininoj- 

2- phCT[ylethyl}-N-(4-fluoroben2yl)- 
S,6-dihydioxypyiiiiiidin&4- 
caiboxamide 


AA9. 
406 


T 
1 


16 




2-(l-aniino-2-phenylethyl)-N-(4- 


383 


A* 






fIuoiobeiizyI)-5,6- 










dihydioxypyrimidine-4- 










carboxamide (TFA salt) 







Table 17 



1 


6 


benzyl 2-(4-{[(4- 

nuoroDaizyijajiiinojcarooiiyi /0,c>- 

dihydroxypyrimidm-2-yl)piperidine- 

l-carboxylatB 


481 


A 


2 


OH 

^''^^^ 
O CH, 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
n -finetlivlsiiIfonvlVnTne.ridiTi-^.- 

yl]pyriimdine-4-carboxamide 


425 


I 


3 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
{ l-[(4-nietiiyl-l,2^-thiadiazol-5- 
yl)carbonyI]piperidin-2- 
yl}pyriiiiidme-4-carboxainide (TFA 
salt) 


473 


I 


4 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[l-(lH-imidazol-4- 
ylcarbonyl)pipeiidin-2- 
yl]pyTiimdiiie-4-carboxaiDide (TFA 
salt) 


441 


I 


5 


oil 


2-{ l-[(2,4-dimethyl-l,3-thiazol-5- 
yl)carbonyl]piperictin-2-yI}-N-(4- 
fluorobenzyl)-5,6- 
dihydioxypyrimidme-4- 
caiboxamide (TFA salt) 


486 


I 



-216- 



wo 03/035076 



PCT/GB02/04742 



6 


OH 


N-(4-fluoroben2yl)-5,6-dihydroxy-2 
{ l-[(l-niethyl-lH-iimdazol-2'' 
yl)carbonyl]piperidiQ-2- 
yl}pyriiiiidiiie-4-carboxaii]ide (TFA 
salt) 


455 


I 


7 


OH 


N-(4-fluorobenzyI)-5,6-dihydroxy-2 
[l-(pyrida2an-3-ylcarbonyl)pipeiidm 
2-yl]pyriimdme-4-carboxaimde 


453 


I 


8 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

{ l-[(4-methylmorpholm-2- 

yl)carbonyI]piperidm-2- 

yl }pyriiiiidine-4-carboxaimde 


474 


I 


9 


OH 

JU^ JL ^N^ J' 


2-(l-acetyIpiperidin-2-yl)-N-(4- 
fluoroben2yl)-5,6- 
dihydroxypyrimidine-4- 
caiboxamide 


389 


I 


10 




2-(l-benzoylpiperidm-2-yl)-N-(4- 
fluorobenzyl)>5,6* 
dihydroxypyriimdine-4- 
carboxamide 


451 


I 


11 




2-[l-(aiiilinocarbonyDpiperidiii-2- 
yl]-N-(4-fluorobenzyl>5,6- 
dihydrQxypyriiiiidine-4- 
carboxamide 


466 


G 


12 




N-(4-fluorobenzy l)-5 ,6-(nhydroxy-2- 
] l-(pyridin-2-y lcarbonyl)piperidin-2 
yl]pyriimdiae-4-carboxainide (TFA 
salt) 


452 


I 



-217- 



wo 03/035076 



PCT/GB02/04742 



13 




2-[l-(lH-beiizimidazol-5- 
ylcarbonyl)piperidin-2-yl]-N-(4- 
fIuQrobenzyI)-5,6- 
dihydroxypyriinidme-4- 
carboxamide (TFA salt) 


491 


I 


14 




2-{l- 

((ethylainino)carbonyr|pipeiidm-2- 
yl}-N-(4-fluorobeiizyl)-5,6- 
dihydroxypyiiniidme-4- 
carboxamide 


418 


G 


15 


n ° 


N-(4-fluoroben2yl)-2-{l- 
fonnyIpipeaidm-2-yl)-5,6- 
dihydroxypyrinudiiie-4- 
carboxamide 


375 


I 


16 


OH 

o 


N-{4-fluoroben2yl)-5,6-dihydroxy-2. 

piperidin-2-ylpyriimdin6-4- 

carboxamide 


347 


A* 


17 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
l-(pyridin-4-ylmediyl)pipCTidin-2- 
yIjpynimdme-4-carboxainide (TFA 
salt) 


438 


D 


18 




N-(4-fluorobcn2yI)-5,6-dihydroxy-2- 
(l-isonicotiii0ylpiperidin-2- 
yl)pyriiDidme-4-carboxaimde (TFA 
salt) 


452 


I 


19 




N-{4-fluorobenzyI)-5,6-dihydroxy-2- 

1- (morpholm-4-ylacetyl)piperidin- 

2- yl]pyrinudiiie-4-carboxainide 
(TFA salt) 


474 


I 



-218- 



wo 03/035076 



PCT/GB02/04742 



20 


^ O 


2-(l-ethylpiperidlii-2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dOLhydroxypyriiiudine-4- 
carboxanude (TFA salt) 


375 


C 










21 




N-(4-fluorobeDzyI)-5,6-dihydroxy-2 
[l-(pyridiii-3-ylcarbonyl)piperidm-2 
yl]pyxiimdiiie-4-carboxainide (TFA 
salt) 


452 


I 


22 


u 


N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
[l-{pyridin-3-yImethyl)piperidin-2- 
yllpynimdine-4-carboxamide (TFA 
salt) 


438 


D 


23 




2-(l-beiizylpiperidin-2-yI)-N-(4- 
fluoroben2yl)-5,6- 
dihydioxypy]iim(line-4- 
carboxamide (TFA salt) 


437 


D 


24 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[l-(2-oxo-2-phenyletiiyl)piperidin-2- 
yl]pyriimdine-4-carboxaimde (TFA 
salt) 


465 


D 


25 




bOTzyl2-(4-{[(2,3- 
diinelhoxyb«izyl)a£[uno]carbonyl } - 
5,6-dihydroxypyriinidin-2- 
yOpipeiidme-l-carboxylate 


523 


A 


26 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 
(l«isobutylpiperidin-2-yl)pyriimdine 
4>caiboxaimde (TFA salt) 


403 


C 



-219- 



wo 03/035076 



PCT/GB02/04742 



27 


OH 


N-(4-fluorobenzyl>5,6-dihydroxy-2 
(l-methy]piperidm-2-yl)pyrimidine- 
4-caTboxamide (TFA salt) 


361 


D 


28 


OH 

CH, 


2-[l-(NJ^-dimethyIglycyl)piperidm- 
2-yl]-N-(4-fluorobeiizyl)-5.6- 
dihydroxypyriimdine-4- 
caiboxamide (IFA salt) 


432 


I 


29 


CH, 


2- { l-[2-(dimethyIainino)-2- 
oxoethyl]piperidin-2-yl}-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyntnidiiie-4- 
caiboxamide (TFA salt) 


432 


D 


30 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-(l- 
isonicotiiioylpipendin-2- 
yi^pyniniQiii&'^^arDOxainiQc v-LJrA. 
salt) 


494 


I 


31 


OH 

o 


N-(4-fluorobenzyl>'5 ,6-dihydroxy-2- 
l-(pyridm-2-ylmetbyl)piperidiii-2- 
yI]pyiiiiudin&4-carboxaiiiide (TFA 

col A 


438 


D 


32 


OH 


2-(l-beiizylpiperidiii-2-yl)-N-(2,3- 
dimethoxybenzyl)-5,6- 
dihydroxypyriimdine-4- 
carboxamide (TFA salt) 


479 


D 


33 


OH 


N-(2,3-dimethoxybeii2yl)-2-[l-(NJ^ 
dimethylg1ycyl)piperidin-2-yl]-5,6- 
dihydroxypyrinudine-4- 
carboxamide (TFA salt) 


474 


I 



-220- 



wo 03/035076 



PCT/GB02/04742 



34 




N-(2,3-<iimethoxybeiizyl)-5,6- 


389 


A* 






dihydroxy-2-piperidm-2- 










ylpyriniidme-4-carboxaimde 







Table 18 




6^ 



N-benzyl-2-(l-fonnylpiperidiii-3-yl) 
5,6-dihydK)xypyiimidine-4- 
caiboxamide 



357 





or 



N-(23-dimethoxybenzyl)-2-(l- 
fonnylpiperidiii-3-yI)-5,6- 
dihydroxypyrinudme-4- 
carboxamide 



417 



OH 



N-(4-fluorobenzyl)-2-(l- 
foniiylpipeiidm-3-yl)-5,6- 
dihydroxypyrimidine-4- 
caiboxamide 



375 



benzyl 3-.(4.{[(4- 

fluorobenzyl)ainiiio]carbonyl }-5,6- 
dihydioxypyrimidin-2-yOpiperidine- 
1-caiboxylate 



481 



2-(l-acetylpiperidin-3-yI)-N-(4- 
fluorobeiizyl)-5,6- 
dihydroxypyriiiiidme-4- 
carboxamide 



389 



-221- 



wo 03/035076 



PCT/GB02/04742 



6 




benzyl 3-(4-{[(2- 
ethoxybeIlzyl)aImno]ca^bonyl}-5,6- 
dihyd[roxypynimdm-2>-yl)piperidiae 
1-carboxylate 


507 


A 


7 




baizyl 3-{4- 

[(ben2ylammo)caibonyl]-5,6- 

dihydroxypyriinidin-2-yl}piperidme 

1-carboxylate 


463 


A 


8 


X) 


benzyl 3-(4-{[(3-chloro-4- 
methylbenzyl)ainmo]carbonyl}-5,6- 
dihydioxypyrimidin-2-yI)iMpendiiie- 
1-carboxylate 


511 


A 


9 


OH 

0 


N-(4-fluorobenzyI)-5,6-d[ihydroxy-2 
[l-(moipholin-4-ylacetyl)inperidin- 
3-yl]pyrimidine-4-carboxamide 
(TFA salt) 


474 


I 


10 


(J 


2-(l-benzylpiperidiii-3-yl)-N-(4- 
fluorobenzyI)-5,6- 
dihydroxypyrimidine^ 
carboxamide (TFA salt) 


437 


C 


11 




benzyl 3-(4-{ [(2,3- 
dimethoxybenzyl)ainmo]carbonyl}- 
5,6-dihydioxypyriinidm-2- 
yl)piperidine-l-carboxylate 


523 


A 


12 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
piperidin-3-ylpyriinidine-4- 
caiboxamide (TFA salt) 


347 


A* 



-222- 



wo 03/035076 



PCT/GB02/04742 



13 


Hp^ ^CH, 


2- [l-(NJ^-Kiimethylglycyl)pipcridm- 

3- yI]-N-(4-fluorobeiizyl)-5,6- 
dihydroxypyriKnidine-4- 
carboxamide (TFA salt) 


432 


I 


14 




N-benzyl-5,6-dihydroxy-2-piperidm 
3>ylpyrinudine-4-caiboxaiiiide 
CHFA salt) 


329 


A* 


15 




N-{2,3-diinethoxybenzyl)-5,6- 
dihydroxy-2-piperidm-3- 
yIpyriinidine-4-caiboxamide (TFA 
salt) 


389 


A* 


Table 19 


1 




benzyl 4-(4-{[(4» 

fluorobeiizyl)aniino]carbonyi )-5,6- 

dihydroxypyrimidin-2-yl)|;Hpaidine- 

1-carboxylate 


481 


A 


2 


OH 

O 


N-(4-fluorobenzyl)-2-(l- 
foimyliw[pOTdm-4-yl)-5,6- 
dihydroxypyriimdine-4- 
carboxamide 


375 


I 


3 


OH a 


N-<3,5-dichlorobenzyl)-2-(l- 
formylpiperidiii-4-yl)-5,6- 
dihydroxypyniiiidine-4- 
carboxamide 


425 


I 



-223- 



wo 03/035076 



PCT/GB02/04742 



A 


I 


benzyl 4-{4- 
[(benzylamino)ca^bonyl]-5,6- 
dihydroxypyriinidin-2-yl jpiperidine 
l-carboxylate 


463 


A 


5 




benzyl 4-(4-{[(3-cIiloro-4. 
methyIbenzyI)amino]carbonyl } -5,6- 
dihydroxypyrumdiii-2-yI)piperidme- 
1-carboxyIate 


511 


A 


6 


It 

o 


benzyl 4-(4-{((2- 

ethoxyb^izyl)anmio]carbonyl }-5,6- 
dihydroxypyiinudin-2-yl)piperidine- 
l-carbo:i^late 


507 


A 


7 


o 


benzyl 4-(4-{[(2,3- 
dinlethoxybenzyl)aIIlino]caIbonyl}- 
5,6-dihydroxypyriniidiQ-2- 
yOpiperidine-l-carboxylate 


523 


A 


8 




2-[l-(NJT-dimetfayIglycyl)piperidm- 
4-yl]-N-(4-fluorobenzyl)-5.6- 
dihydroxypyriniidme-4- 
carboxamide (TFA salt) 


432 


I 


9 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(l-methylpiperidin-4-yl)pyrimidine- 
4-caiboxamide (TFA salt) 


361 


C 


10 


OH 

F 


N-(4-fluoroben2yI)-5,6-dihydroxy-2- 
piperidin-4-ylpyriimdmc-4- 
carboxandde (TFA salt) 


347 


A* 



-224- 



wo 03/035076 



PCT/GB02/04742 



11 




N-(2,3-diiiiethoxybeiizyl).S,6- 
dihydroxy-2-piperidin-4- 
ylpyrimidine'4-carboxaniide (TFA 
salt) 


389 


A* 


12 


0 


N-benzyl-5,6-dihydroxy-2-pq)eridm 
4-y^yiiiiiidine-4-cazboxaimde 
(TFA salt) 


329 


A* 


Table 20 


1 


OH 


N-(4-fluoroben2yI)-5,6-dihydroxy-2- 
(lA3,4-tetrahydix)quinolin-2- 
yl)pyiimidme-4-carboxaimde (TFA 
salt) 


395 


A* 


2 




benzyl 2-(4-{ [(4- 

fluOTobenzyl)ammo]carboiiyI}-5,6- 

dihydroxypyiiimdm-2-yl)-3,4- 

dihydiioquinoliiie-l(2H)-carboxylate 


529 


A 


3 


OH 


2-(l-benzoyl-l,2,3,4- 

tetrahydroquiiiolm-2-yl)-N-(4- 

fluoiobaizyl>-5,6- 

dihydroxypyriimdine-4- 

carboxamide 


499 


I 


4 


OH 


N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
(i-methyl-U.3.4- 
tetrahydroquinoliii-2-yl)pyriinidine- 
4-carboxaimde (TFA salt) 


409 


C 



-225- 



wo 03/035076 



PCT/GB02/04742 



5 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
[l-(pyridin-2-ylcaibonyl)-l,23,4- 
tetrahydroqumolm-2-yl]pyiimidine- 
4-carboxamide (TFA salt) 


500 


I 


6 




2-(l-benzyH,2,3,4- 
tetra]iydioqumolia-2-yI)-N-(4- 
fluorobenzyI)-5,6- 
dihydroxypyriiiii(iine-4- 
carboxanude (TFA salt) 


485 


C 


Table 21 


1 




2-{l-beiizoylpipMazin-2-yl)-N-(4- 

dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


452 


A* 


2 




2-[l-(2-chlorobenzoyl)-4- 
methylpiperaziii-2-yl]-N-(4- 
fluoFobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (HQ salt) 


500 


I 


3 


OH 


2-(4-acetyl- l-methylpiperazin-2-yl)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyriiiiidin&4- 
carboxamide (TFA salt) 


404 


I 


4 




2-(4-benzoyl-l-mefhyIpipera2in-2-' 
yl)-N-(4-fluorobenzyl)-5.6- 
dihydroxypyriniidine-4- 
carboxamide (TFA salt) 


466 


I 


5 




2-[l-(4-chloroben2oyl)-4- 
niethylpipera2in-2-yl]-N-(4- 
fluorobeiizyl)-5,6- 
dihydiDxypyrimi<tine-4- 
carboxamide (TFA salt) 


500 


I 



-226- 



wo 03/035076 



PCT/GB02/04742 



6 


^ f 1 ^ T 


2-{4-[(ethylaimno)carbonyI]-l- 
methyipipera2in-2-yI}-N-(4- 
fluoroben2yl)-5,6- 
dihydroxypyiimidme-4- 
carboxamide (TFA salt) 


433 


G 


7 


a. 


2-[l-(3-.chlorobeiizoyl)-4- 
methyIpipera2iii-2-yl]-N-(4- 
fluorobenzyI)-5 ,6- 
dihydroxypyiiimdine-4- 
carboxamide (TFA salt) 


500 


I 


8 


OH 


2-(4-etiiyl-l-methylpiperaan-2-yl)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyTiimdrac-4- 
carboxamide CIPA salt) 


390 


C 


9 




2-(l-ben2oyl-4-ethylpiperazin-2-yl)- 
N-(4-fluorobeiizyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide (TFA salt) 


480 


C 


10 


OH 


N-(4-fluoiobenzyl)-5,6-dihydroxy-2- 
[l-methyl-4- 

(methylsulfonyl)piperazi]i-2- 
yl]pyriinidine-4-carboxainide (TFA 
salt) 


440 


I 


11 


^ — ^^^^ ^ 


2-(l-bei]zoyI-4-iiictiiylpipOTa^-2- 
yl)-N-(4-fluoiobeiizyl)-5,6- 
dihydroxypyiimidme-4- 
carboxamide (TFA salt) 


466 


I 


12 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(l-methy!pipera2iii-2-yI)pyrimldiii6- 
4-carboxamidc (TFA salt) 


362 


A* 



-227- 



wo 03/035076 



PCT/GB02/04742 



13 




tert-butyl 3-(4-{[(4- 
flaorobeiizyl)ammo]carboiiyl }-5,6- 
dihydioxypyninidin-2-yl)-4- 
methylpiperazine-l-carboxylate 
(TFA salt) 


462 


C 


14 




2-(l ,4-diTnethyIpip«fizm-2-yl)-N-(4 
fluorobenzyl)-5,6- 
(iihydioxypyninicline-4- 
carboxamide (TFA salt) 


376 


C 


15 




tert-butyl 3-(4-{[(4- 
fluoroben2yI)aimno]carbonyI}-5,6- 
dihydn>xypyriniidin-2*-yI)piperazme' 
1-caiboxylate (TFA salt) 


448 


A* 


16 


OH 


2-[l-beiizoyl-4-(NJ^- 
dimetfaylglycyI)piperazin-2-yl]-N-(4 
fluorobeii2yI)''5,6- 
dihydioxypynimdine-4- 
carboxamide (TFA salt) 


537 


I 


17 


9 A'™ rr^ 


2-(4-ben2yl- l-metbylpiperazin-2-yl) 
N-(4-fluorobenzyI)-5,6- 
dihydroxypyriniidine-4- 
caiboxamide (TFA salt) 


452 


C 


18 




2-(l-ben2oyI-4-isopropylpiperazm-2 
yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriiiudine-4- 
carboxamide (TFA salt) 


494 


c 


19 


OH 

CH3 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(1 -isopropyl-4-metbylpipera2in-2- 
yI)pyrinudine-4-carboxaiiiide (TEA 
ask) 


404 


c 



-228- 



wo 03/035076 



PCT/GB02/04742 



20 


0 


benzyl 2-(4-{[(4- 
fluorobenzyl)a^lino]ca^bonyl}-5,6- 
dihydroxypyri]md]n-2<-yl)pipeiazme 
1-carboxylate (TFA salt) 


482 

- 


A* 


21 




2-(4-(aiiilinocarbonyI)-l- 
methylpipeTa2in-2-yl]-N-(4- 
fluorobaazyl)-5,6- 
dihydroxypyriimdin6-4- 
carDOxamiae (Tr A salt) 


481 


G 


22 


6 


l-benzyl 4-tert-butyl 2-(4-{[(4- 
fluorobeiizyl)aiiiino]carbonyl}-5,6- 
dihydroxypyriimdin-2-yI)pipera2ine- 
l»4-dicarboxyIate 


580 (M- 


A 


23 




N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
[4-melhyl-l-(pyridiii-2- 
ylcarbonyl)pipcrazin-2- 
yl]pyrimidme-4-carboxaniide (TFA 
salt; 


467 


C 


24 




N-(4-fIuorobenzyI)-5,6-dihydroxy-2- 
l-methyl-4-(pyridin-2- 
ylcaibonyI)pipaazm-2- 
yl]pyriiiiidme-4-carboxainidc (TFA 
salt) 


467 


I 


25 


OH 


N-(4-fluorobeii2yl)-5,6-difaydroxy-2- 
(4-isopropyl- l'-methylpiperazin-2- 
yl)pyiiinidme-4-carboxamide (TFA 
salt) 


404 


C 


26 




2-[l-(N,N-dimethylglycyI)-4- 
methylpiperazin-2-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyiiimdine-4- 
carboxamide (TFA salt) 


447 


I 



-229- 



wo 03/035076 



PCT/GB02/04742 



27 


' jf OH 
1 


2-[l-(N,N-dimetliylglycyl)pipera2dn 
2-yl]-N-(4-fluoroben2yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


433 


A* 


28 




tert-butyl 4-(N,N-dimethylglycyl)-3- 
{4-{[(4^ 

fluorobeiizyl}ainino]carbonyl } -5,6- 
dihydioxypyiimidiD-2-yl)piperaziiie- 
1-caiboxylate (TFA salt) 


533 


I 


29 


OH 

0 


N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
(4-methylpipera2in-2-yl)pyrimidme- 
4-carboxaimde (TFA salt) 


362 


A* 


30 


OH 

k/N 0 


N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 
piperazin-2-ylpyrimidine-4- 
carboxamide (JFA salt) 


348 


A* 



-230- 



wo 03/035076 



PCT/GB02/04742 



Table 22 



1 


OH 


N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
(4-methyImQrpho]m-3- 
yl)pyrinddme-4-caiboxaixiide (TFA 
salt) 


363 


C 


2 


OH 


2-(4-benzyl-5-oxomorpholm-3-yl)- 

dihydioxypyrimidme-4- 
carboxanude 


453 


A 


3 


OH 

6 


2-(4-ben2ylmorpholin-3-yI)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide (TFA salt) 


439 


c 


4 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
raoipholinO-ylpyriinidine-4- 
carboxamide (TFA salt) 


349 


A* 


Table 23 


1 


OH CMid 


2-[(2S.4R)-4-(ben2yloxy)-l. 
methylpynofidin-2-yI]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriimdine-4- 
caiboxamide (TFA salt) 


453 


A 


2 


HO"./ / N ^ ^ ^ 


2-[(2S,4R)-l-ben2oyI-4- 

hydroxypyirolidin-2-yl]-N-(4- 

fluorobenzyI)-5,6- 

dihydroxypyriiiudine-4- 

carboxamide 


453 


I 



-231- 



wo 03/035076 



PCT/GB02/04742 




Chirat 



N-(4-flaorobenzyl)-5,6-dihydioxy-2- 
[(2S,4RH-hydroxy-l. 
methylpyiTolidin-2-yl]pyriinidine-4- 
carboxamide (TFA salt) 



363 




2.[(2S,4R)-l-beiizyl^ 

(benzyloxy)pyirolidin-2-yl]-N-(4- 

fluorobeiizyI)-5,6- 

dihydroxypyiiii]idin&-4- 

carboxamide 



529 



2-(l-benzoylpyiToIidin-2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriiiiidiBe-4- 
carboxamide 



437 




N-(4-fluorobenzyI)-5,6-dihydroxy-2 
[ l-(4-methoxybenzyI)-5- 
oxopyiTolidin-2-yl]pyrimidme-4- 
carboxamide 



467 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 
pynoIidin-2-ylpyrmiidine-4- 
carboxamide (TFA salt) 



333 




2-[(2S,4R)-4-(benzyloxy)-l-(N,N- 
dimetfaylglycyl)pynolidin-2-yl]-N- 
[4-fluorobeii2yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 



524 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 
(l-methylpyrrolidin-2-yl)pyrimidine 
4'Carboxaixiide (TFA salt) 



347 
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10 


9H cwral 


24(2S,4R)-l-beii2oyI-4- 

(beazyloxy)pym)Iidin-2-yl]-N-(4- 

flaorobeiizyl)-5,6- 

dihydroxypyiiinidme-4- 

carboxamide 


543 


I 


11 


OH 


2-(l-beiizyIpynofidm.2-yI)-N-(4- 
fluorobenzyI)-5,6- 
dihydioxypynimdine-4- 
caiboxamide (TFA salt) 


423 


D 


12 




2-(l-beiizoyIpynx)lidin-2-yl)-N-(2,3- 
diinetfaoxybenzyl)-5,6- 
dihydroxypyiiiiiidmfr4- 
carboxamide 


479 


I 


13 




tert-butyl (2S,4R)-2-(4-{[(4- 
fluorobenzyl)ainino]carbonyl }-5,6- 
(fibydioxypyiiimdin-2-yl)-4- 
hydioxypyiro]i(tine-l-carboxylate 


449 


A* 


14 


9« ChW 


2-{(2S,4R)-4-(benzyloxy)-l-(4- 

(diethylaimno)beii2oyripyrrolidin-2- 

yl}-N-(4-fluorobenzyl)-5,6- 

dihydn)xypyziinidme-4- 

cflrbmramMp 

Will U\MAO ijimw 


614 


I 


15 


OH 


N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
[(2S,4R)-4-hydioxypynoIidm-2- 
yl]pyrimidine-4-caiboxamide (TFA 
salt) 


349 


A* 


16 


OH 

\ / n 

H.<5 


2-[l-(N,N-diinethylglycyl)pyrrolidiD 
2-yI]-N-(4-flu<HX)baizyI)-5,6- 
dihydroxypyriniidme-4- 
carboxamide (TFA salt) 


418 


I 



-233- 



wo 03/035076 



PCT/GB02/04742 



17 


1 


2-{ l-[2-(dimethylamino>2- 
oxoethyl]pyiroKdiii-2-yl}-N-(4- 
fluorobenzyl)-5,6- 
dihydix>xypyriimdm&4- 
carboxamide (TFA salt) 


418 


D 


18 




tert-butyl (2S,4R)-4-(benzylo3gr)-2- 
(4-{[(4^ 

fluoiobaazyl)ainmo]caxboi]yl}-5,6- 

dihydioxypyninidin-2»yl)pyiioIidm€ 

1-carboxylate 


539 


A 


19 




2-[(2S,4R)-4-(beiizyloxy)pynx)Udin- 
2-yr|-N-(4-fluoroben2yl)-5,6- 
dihydioxypyiiiiudine-4- 
carboxamide (HCl salt) 


439 


A* 


Table 24 


1 




N-(l,r-biphenyl-3-ybnethyl)-5,6- 
dihydroxy-2-pyridin-2-ylpyriimdme- 
4-caiboxaniide (HQ salt) 


399 


A 


2 


OH 


N-(3-chloro-4-fluorobenzyl)-5,6- 
dihydroxy-2-pyridin-2-ylpyrimidin& 
4-caiboxaniide (HCl salt) 


375 


A 


3 


OH 


N-{4-fluorobenzyl>5,6-dihydroxy-2- 
pyridm-2-ylpyriniidiiie-4- 
carboxamide (HCl salt) 


341 


A 


4 


O 


N-(3-chlorobenzyl)-5,6-dihydroxy-2 
pyridin-2-ylpyriinidine-4- 
carboxamide (HQ salt) 


357 


A 
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5 




N-<3-chloro-4-niethylben2yl)«5,6- 
dihydioxy-2-pyridm-2-yIpyriiiiidme 
4-caiboxaimde (HCl salt) 


371 


A 


6 


OH 


N-(2,3-<limetlioxybenzyl>>5,6- 
dihydn)xy-2-pyridm-2-ylpyiiiiiidUne 
4-caiboxaimde (HQ salt) 


383 


A 


7 


Jss. .J^JC 
O CH, 


N-(2,3-dimethylbenzyl)-5,6- 
dihydroxy-2-pyiidin-2-yIpyrinudme- 
4-carboxaniide (HCl salt) 


351 


A 


8 




N-(2-chloro-4-f[uorobenzyI)-5,6- 
dihydroxy-2-pyridm'-2-ylpyrimidine- 
4>carboxaimde (HQ salt) 


375 


A 


9 


OH 


5,6-dihydioxy-N-(2-methoxybenzyl) 
2-pyridin-2-yIpyiiimdine-4- 
carboxamidc (HCl salt) 


353 


A 


10 


OH 


N-beii2yl-5,6-dihydroxy-2-pyridin-2 
ylpyiiimdine-4-carboxainide (HCl 
salt) 


323 


A 


11 


OH 


5,6-dihydroxy-2-pyridin-2-yl-N- 
(pyridin-3-ylmethyI)pyriniidine-4- 
carboxamide (TPA salt) 


324 


A 
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12 



OH 



5,6-dihydroxy-2-pyridiii-2-yl-N- 
(pyridi2i-2-ylmediyOpyriii]id[me-4- 
caiboxamide (TFA salt) 



324 



A 
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Table 15B 



Stnicuture 


name 


M+1 


Procedure 






benzyl H4-({l4-fluoro-2- 
(methylsuifonyl)benzyl]amino}carboni 
l)-5,6-dihydroxypyriniidln-2-yI}-1 - 
methylethy!cait)amate 


533 

f 


A 


OH 

H5C CH3 Q 0=3=0 


2-(1-amino-1-methylethyl)-N-[4-fluoro 

2-(metlTylsuIfonyl)benzyO-6.6- 

daiydroxypyrimldlne-4-carboxanfi!de 


399 


A* 


OH 

HgC CHg 0 0=S=0 
CH, 


2-[l -(dimethylamino)-1 -methyl ethyO-N 
[4-fluoro-2-(methyIsulfonyl)ben2yl]-5,6 
dihydroxypyrim?dlne-4-carboxamide 


427 


C 


OH 


2-(1 -aminocyclopropyl}~N-(4- 

fluorobenzyl)-5,&<iihydroxypyrimidine- 

4-cart)o;amide 


319 


A* 


OH 

H3C'^X^C^ 
^ 0 


2-[1-(dimethylamlno)cyc5lopropyl]-N-(4 
fiuorobenzyl)-5,6-dihydroxypyrimidlne- 
4-carboxamide 


347 


C 


OH 


N-{4-fIuo^obe^2y^)-5,6-dihyd^oxy•2^1- 

;(pyrazin-2- 

ylcarbonyl)amino]cyclopropyQpynmtdi 
ne-4'carboxamide 


425 


1 




benzyl 1-(4-{[(4- 

f]uorobenzyQamino]carbonyl}-5.6- 

dihydroxypyrlmldin-2- 

yl)cyclopentytcarbamate 


481 


A 


OH 


2-(1 -aminocyclopentyl)-N-(4- 

fluorobenzyl)-5,6-dihydroxypyrimidine- 

4-carfooxamide 


347 


A* 


OH 


2-11 -(dimethylamlno)cyclopentyl]-N-(4 
fluorobenzy^S.e-dihydroxypyrimldlne- 
4-carboxamide 


375 


0 



237 
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OH 


2-(1 -{[(ethylamino)caitonyl]amino}-1 - 

methy!ethyO-N-(4-fluoroberizyl)-5,6- 

dihydroxypyrimidine-4-cait)oxamide 


392 


G 








2-[1 -(benzylamlno)-1 -methylelhyQ-N- 

(4-fIuorobenzyO*5,6- 

d^ydraxypyrimidine^carboxamide 


411 


C 




2-[1-(ben2oyfamino)-1 -methylethylJ-N- 

(4-fluoroben2yl)-5,6- 

dniydroxypyrimidine-4-carboxamide 


425 


1 


H,C CH, I 


2^1-[benzyl(methyl)amino]-1 - 

methytethyI}-N-{4-fluorobenzyl)-5,6- 

dihydFoxypyr1midine-4-cart)Qxamide 


425 


C 


OH 

H^C CH, S 


2-[1 -(dimethylamino)-1 -methylethyl]-N 

(2-ethoxybenzyl)-5,6- 

dihydroxypynmidine-4-Garboxaniide 


375 


A 


OH 

H3C CH3 6 a 


N-(2-chlorobenzyl)-2'[1 - 
(dimethylamino)-1 -methyIethyl]-5,6- 
dihydrDxypyrimIdine-4-carboxamide 


365 


A 


OH 

H,c CH3 6 6 


N-(2-chlorobenzyl)-2-[1 - 
(dlmethyIamino)-1 -methylethyI]-5,6- 
diliydroxypyrimidine-4-carboxaniide 


383 


A 


^OHHC 
H,C CH, 5 


N-(5-chloro-2-methylbenzyl)-2-[l- 

;dimethylamtno)-1-methylethyI]-5,6- 

dihydroxypyrimidin&4-carboxamlde 


379 


A 


0H3C cf^ 6 


N-(4-fIuoroben2yl)-5,6-dihydroxy-2-{1- 
methyl-1 -[{pyra2in-2- 
yIcarbonyl)amino]ethyI}pyrimidine-4- 
carboxamide 


427 


1 
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OH 

HjC CH, S 


2-(1-(dlethylamino)-1-methylethyl]-N- 

(4-fluorobenzyI)-5,6- 

dihydroxypyranidine-4-carboxamide 


377 


K 


OH 

H3C CH3 6 


N-(4-fluorobenzyI)-5,6-dihydraxy-2-(1 ■ 
methyt-1 -morphoIin-4- 
ylethyl)pyrimidine-4-carbQxamfde 


• 391 


K 


OH 

HaC CH, & 


N-(4-fluorobenzyl)-5.6-dihydrDxy-2-(1 - 
methyH -piperidin-1 - 
ylethy[)pyi1midine-4-carboxamide 


389 


K 


OH 

H3C CH, 0 


N-(4-fluoroben2yl)-5,6-dihydrDxy-2-(1- 
methyl-1 -py rrolidin-l - 
ylethyl)pyriniidine-4-carboxamide 


375 


K 


OH 

CH, a 


N-(4-fIuoroben2yl)-5,6-dihydroxy-2-{l- 
methyI-1 •{methyl(pyridin-4^ 
ylmethy))^Ino]ethyl}pyrimidin&4- 
carboxamide 


426 


C 


CH, N'^-°"^ 
H3C CH, 0 


2-11 -(dimethylamlno)-l -methylethylj- 
5,6-dihydroxy-N-[2- 

\% 1 icu ij^iu mjfwi iji/jf 1 11 1 null WS^t^ 

carboxamide 


377 


A 


OH 

J 0 WaCHb 0 
CH3 ^ 


N1.N1-diethyl-N2H1-(4-{[(4^ 
fluorobenzy1)amino]cait}onyl}-5,6- 
dihydroxypyrim{din-2-yl)-1 - 
methyleth^ethanediamide 


448 




H3CCH3 0 


2-{1 -(1 ,4-dioxa-8-azaspiro(4.5]dec-8- 
yl)-1 -methylslhyl]-N-(4-fliK)robenzyl)- 
5,6-dihydroxypyrimidine-4- 
carboxamide 


447 


K 


OH 




N-(4-fluoroben2yl)-5,6-dihydroxy-2-(1- 
methyI-1 -{[(I -methyl-1 H-imldazol-2- 
yI)carbonyl]amino}ethyl)pyrimidine-4- 
carboxamide 


429 
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H3CCH3 o 



N-(4-tluorobenzyI)-5,6-dihydroxy-2-[1 
methyI-1 -(4-oxopiperitfm-1 - 
yI)ethyl]pyrimidine-4-Gaiboxamid 



403 



H3CCH3 o 



N-(4-fluorobenzyI)-5,6-dihydroxy-2-{1 
melhyl-l-fmethylODyridin-a- 
y!methyI)amlno]etriyl}pyrimidine-4- 
carboxamMe 



426 




N-[1-(4-fl(4- 

fluoiDber^)amjno]carbonyl}-5,6- 
dihydroxypyrimldin-2-yl)-1 - 
methylethyO-4-methylmoT3holihe-2- 
carboxanfiide 



448 



OH 



2-{1 -Iacety!(methyl)amino]-1- 

methylethy!}-N-(4-fluorob6nzyI)-5,6- 

dihydroxypyriniiid}ne*4-carboxamid6 



377 



6H3C CH3 




2-I1-(acetylamino)-1 -methylelhyO-N- 

;4-fluorobenzyl)-5.6- 

dihydroxypyrimidine-4-carboxamide 



363 



2-{1 -[4-(dimethylamlno)piperklin-1 -yl] 
1 -methylethyI}-N-(4-fluorobenzyf)-5,6- 
dihydroxypyrimldine-4'Cait)oxamide 



H.C CH, 



H5C CHj o 



N-(2.3-dimethoxybenzyI)-2-{1- 
dimethylamfno)-1 -methylethyl^S.e- 
dihydroxypyrimidfne-4-carboxamide 



391 



OH 




2-[4-(diinethyIamino)tetrahydro-2H- 

pyran-4-yl]-N-(4-fIuorobenzyf)-5,6- 

dihydroxypyrimtdine-4-carboxamide 



OH 




N-(4-fluorobenzyl)-5,6-dihydroxy-2-(7- 

methyl-7-azabicyclo[2J2.1]hept-1- 

yl)pyrtmidine*4-carboxamide 



CH3 



373 



240 
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2-(7-acetyI-7-a2at)icydo[2^1]hepM- 

yl)-N-(4-fluoroben2yl)-5,6- 

di7iydfO)^pyrirnicline-4*carboxamide 


401 


A 




OH 

CH3 




2-(2-acetyl-2-azabicyc!o[2.1 .1]hex-1- 

yO-N-(4-fluorobenzyl>6,6- 

dihydroxypy(1mid&ie-4<%u1)oxarnlde 


387 


A 




OH 




N-(4-fiuofobenzyl)-5,6<lihydroxy-2-(2- 
methyl-2-azabicycloI2.1 .1]hex-1 - 
y{)pyr^idine-4-carfoQ)eamIde 


359 


C 
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Table 17B 



Structure 


Name 


M+1 


Procedure 


XXTx 


tert-butyl (2S.4R)-4-(benzyloxy)-2-(4 
{[(^-fluorobenzyljaminolcaitwnyl}- 
5 . 6-dih vdroxvDvrimicf iiv2- 
yl}piperidine-1 -carbo)^ate 


553 


A 


OH 


2-[(2S,4R)-4-(benzyloxy)pipericGn-2- 
yI]-N-(4-fIuorobenzyI)-5,6- 

Hihsfrtrnv\fnsffimiftinn A <virhf\vnmiHn 
uii lyui UAyfjyi ii i iiuii Wt^mou Uwacu i UUt? 


453 


A* 


OH 


2-[(2S,4R>4-(benzyloxy)-l- 
methyIpipericRn-2-yl}-N-(4- 

1 luui uUBi i£.y 1 ^ 

dihyclrQxypyrimicnne-4K:arboxamIde 


467 


C 


OH 


N-(4-fIuoroben2yl)-5,6-dihydroxy-2- 
[(2S.4R)-4-hydroxy-1- 
methylpiperidifv2-yl]pyrimidine^ 
carboxamide 


377 


A* 


O 


2-[1 -acetyl-4-(benzyIoxy)piperidin-2- 

yI]-N-(4-fluorobenzyl)-5,6- 

dihydrc»^pyrimidine-4-carboxam!de 


495 


1 



242 
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Table 21 B 



Structure 


Name 


M+1 


Procedure 




2-(1 -elhyM-methylpipera2in-2-yI)-N- 

(4-fluorobenzyI)-5,6- 

dihydroxypyrimicline-4-carfooxamide 


390 


A 


k^N^O O 


N-(4-fluoroberKyl)-5,6-dihyclroxy-2-[4- 
methyI-1-(pyrazln-2- 
ylcarbonyI)piperazin-2-yI]pyrimldine-4- 
carboxamide 


468 


A 



243 
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Table 22B 



Structure 


Name 


M+1 


Procedure 


OH 


tert-butyl 3-(4-{[(4- 
fiuorobenzyl)amino]carbonyl}- 
5,6-dihyciroxypyrimidin-2- 
yOthiomorpholine-4-carboxylate 


465 


A 


OH 

k^NH O 


N-(4-fluoroben2yl)-5,6- 

dihydroxy-2-thiomorpholin-3- 

ylpyrimidine-4-carboxamide 


365 


A* 


OH 

1 t II 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-(4- 
methylthiomorpholin-3- 
yl)pyrlmidine-4-carboxamide 


379 


C 


OH 

6 


N-(4-fluorobenzyl)-5,6- 
dfhydroxy-2-[4-(pyrldin-2- 
ylcarbonyl)thlomorphorm-3- 
yl]pyrimidine-4-carboxamlde 


470 


1 


'v^N^O O 

CH- 


2-(4-acetylthlomorpholln-3-yl)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimldine-4- 
carboxamide 


407 


1 


OH 

F 


tert-butyl 1-(4-{[(4- 
fluorobenzyl)amino]carbonyl}- 
5,6-dihydroxypyrimidin-2-yl)-2- 
methoxyethylcarbamate 


437 


A 



244 
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OH 

H3C- ^"CHg "1 
F 


2-[1 -(climethylamino)-2- 

methoxyethyl]-N-(4- 

fluorobenzyl)-5,6- 

dihydroxypyrimldine-4- 

carboxamide 


365 


C 


OH 

HjC^NH HN^ 

° c 




2-[1 -(acetyIamino)-2- 

methoxyethyl]-N-(4- 

fluorobenzyl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


379 


1 


NHg HN^ 

V 

F 


2-(1 -amino-2-methoxyethyl)-N- 
(4-fluoroben2yl)-5,6- 
dihydroxypyiimidine-4- 
carboxamide 


337 


A* 


F 


N-(4-fluoroben2yl)-5,6- 
dihydroxy-2-{2-methoxy-1 - 
;(pyiidin-2- 

ylcarbonyl)amino]ethyl}pyrimidi 
ne-4-carboxamide 


442 


1 


OH 

"Yd ° 

H 


lM-(4-TluoroDenzyl)-2-[1 - 
;formylamino)-2-nnethoxyethyl]- 
5,6-dihydroxypyrimidine-4- 
carboxamide 


365 


A 



245 
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OH 


N-(4-fluoiioben2yl)-5,6- 
dihydtx)xy-2-[2-metho)y-1 - 
(methylamino)ethyl]pyrimidine- 
4-carboxamide 


352 


A 


OH 

H.C' ° 

o 


2-{1 -[acetyl(methyOamlno]-2- 

methoxyethyI}-N-(4- 

fluorobenzyl)-6,6- 

dihydro>cypyrimidine-4- 

carboxamide 


393 


1 


OH 

6 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-{2-methoxy-1 - 
[methyl(pyridin-2- 
ylcarbonyl)amino]ethyl}pyrimidi 
ne-4-carboxamide 


456 


1 



246 
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Table 23B 
Structure 



Name 



M+1 



Procedure 




N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-[(4R)-3- 
(pyridin-2-yIcarbonyl)-1 ,3 
thiazofidin-4-yQpyrimidine-4 
carboxamide 



456 




N-(4-fluorobenzyI)-5,6- 

dihydroxy-2-[(4R)-1,3- 
thia20lidin-4-yl]pyriniidine-4 
carboxamide 



351 




N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-[(4R)-3-methyl 
1 ,3-thlazolidin-4- 
yl]pyrimidine-4- 
carboxamide 



365 



OH 



H3C 



2-(3-acetyl-1 ,3-thia20lidin-2 
yI)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 



393 



OH 



N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-(3-methyl-1 ,3- 
thiazolidin-2-yl)pyrimidine- 
4-carboxamide 



365 



247 
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Table 25B 



Staicture 



Name 



M+1 Procedure 



OH 



N-{4-fluorobenzyl)-5.6-dihydroxy-2- 
(1 ,2,4-trimethylpipera2in-2- 
yOpyrtiTtidine-4-carfooxamide 



390 




2-I2,4-dlmethyM -(pyrazin-2- 
ylcarbonyl)prperazin-2-yl]-N-(4- 
fIuorobenzyI)-5,6- , 
dihydroxypyi1midine-4-carboxamide 



482 



CH3 




2-(1 -acetyl-2,4-dimethyIpiperazin-2- 

yl)-N-(4-fluorobenzyI)-5,6- 

dihydroxypyrimidine-4-carboxamide 



418 



OH 

^OH 
II H 




O^NH 



ten-butyl 1-(4-{[(4- 
fluoroben2yl)amlno]carbonyl}-5,6- 
dihydroxypyrimfdin-2-yl)-2-methoxy- 
1 -methylethylcarbamate 



451 



NHj O 



2-(1 -amino-2-methoxy-1 - 
methylethyi)-N-(4-fiuorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide 



351 



OH 

OH 

HN^O O 




2-[1 -(acetylamino)-2-methoxy-1 - 

methylethyl]-N-(4-fluorobenzyl)-5,6- 

dthydroxypyn'midine-4-carboxamIde 



393 
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OH 


2-[1 -(dimethylamino)-2-methoxy-1 - 
methy!ethyI]-N-(4-fluorobenzyI)-5,6- 
dihyclroxypyrimicline-4-carboxamide 


379 


C 




N-(4-fluoFObenzyf)-5,6-dihydroxy-2- 
[2-methoxy-1-methyl-1- 
(methylamIno)ethyQpyrimidine-4- 
carboxamide 


365 


C 




N-(4-fiuorobenzyl)-5,6-dihydroxy-2- 
{2-methoxy-1 -methyH-[(pyridin-2- 
ylcarbonyl)amino]ethyl}pyi1midine-4- 
carboxamide 


456 


G 




2-{1 ^-dimethylpiperidin-2-yI)-N-(4- 
fluorobenzyl)-5,6- 

dihydroxypyiimidine-4-carboxamide 


375 


C 


OH 

^Ha ° 




H,C-V° ° 


2-{1 -[acetyl(methyl)amino]-2- 
methoxy-1 -methylethyI}-N-(4- 
fluorobenzyl)-5,6- 

dihydroxypyi1midine-4-carboxamide 


407 


1 


H,c-yo ° 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

2-methoxy-1-methyl-1- 

methyl(pyridtn-2- 

ylcarbon)^}amino]ethyl}pyrimidine^- 
carboxamide 


470 


1 


o 


2-{1. 

;(cycIohexylmethyI)(methyl)amfno]- 
2-methoxy-1 -methylethyl}-N-(4- 
fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 


461 


c 
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6" 



2-{1 -[(cyclohexylmethyI)amino]-2- 
methoxy-1 -methy!ethyl}-N-(4- 
fIuorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide 



447 



OH 




2-{1 -[(cyclohexylmethyl)amino]-2- 
methoxy-1 -methylethyI}-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide 



361 




2-(4-acetyl-1 ^-dimethylprperazin-2- 

yl)-N-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamide 



418 



OH 




2-(1 -acety!-2-methy!plperidin-2-yl) 

N-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4-carboxamlde 



403 



Is ^N^O O 



N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[2-methyl-1-(pyrazin-2- 
ylcarbonyl)piperidin-2-yI]pyrimidine- 
4-carboxamide 



467 



OH 




OMe 



N-(2,3-dimGthoxybenzyl)-2-(1 .2- 

dimethylpiperidin-2-yl)-5,6- 

dihydroxypyrimidine-4-carboxamide 



417 




N-(4-fIuorobenzyf)-5,6-dihydroxy-2- 
[2-methyH -(pyridin-2- 
yIcarbonyl)piperidin-2-yl]pyrimidlne- 
4-carboxamide 



466 
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OH 

T H r T 




2-{1-[(2,4^dimethyM .3-thiazol-5- 
yl)cart)onyG-2-methylpiperidin-2-yl}- 
N-(4-fluorobenzyl)-5,6- 
ciihydroxypyi1micnne-4-carboxamide 


500 


A 




OH 

V 

CHs 




2-[(2S)-1 -acetyl-2-methylpynx>Iidin- 

2-yq-N-(4-fluorobenzyI)-5,6- 

dIhydix>xypyrimidine-4-carboxamide 


389 


A 
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While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
5 that come within the scope of the following claims. 
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WHAT IS CLAIMED IS: 



1. A compound of Formula (I): 



N-W R 



0); 



5 wherein 
Rlis 

(1) -H. 

(2) -Ci^ alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, -OH, -CN, 

-O-Ci-6 alkyl, -O-Ci.6 haloalkyl, -C(=0)Ra, -C02Ra -SRa 
-S(=0)Ra -N(RaRb), -C(=O)-C0-6 alkyI-N(RaRb), N(Ra)-C(=O)-C0- 
6 alkyl-N(RbRc), -S02Ra -N(Ra)S02Rt», -S02N(RaRb), 

nr" 

R ' 

-N(Ra)-C(=0)Rb R"" , -N(Ra)C(=0)N(RbRC), 

15 -N(Ra)C(=0)C(=0)N(RbRC), or -N(Ra)C(=0)ORb, 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -COiRa, -SRa 
-S(=0)Ra -N(RaRb), -C(=O)-C0-6 alkyl-NCRaRb), N(Ra)-C(=0)-Co- 
20 6 alkyl-N(RbRc), -S02Ra -N(Ra)S02Rb -S02N(RaRb), or 

-N(Ra)-C(Rb)=0, 

(4) -Rk, 

(5) -Ci-6 alkyl-Rk wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
25 -O-Ci-6 alkyl, -0-Ci_6 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 

-N(Ra)C(=0)-Co-6 alkyl-N(RbRc), or -N(Ra)-C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(Ra), 
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(6) -C2-5 alkenyl-Rk 

(7) -C2-5 alkynyl-Rk 

(8) -Co-6 alkyl-O-Co-6 alkyl-Rk 

(9) -Co-6 alkyl-S(0)n-Co-6 alkyl-Rk 
5 (10) -0-Ci.6alkyl-0Rk, 

(1 1) -O-Ci-6 alkyl-O-Ci-6 alkyl-Rk 

(12) -O-Ci-6 alkyl-S(0)nRk, 

(13) -Co-6 aIkyl-N(Ra>Rk 

(14) -Co-6 alkyl-N(Ra)-Ci_6 alkyl-Rk 
10 (15) -Co-6 alkyl-N(Ra)-Ci_6 alkyl-ORk, 

(16) -C0-6alkyl-C(=O)-Rk, 

(17) -Co-6alkyl-<:(=0)N(Ra)-Co-6aIkyI-Rk, 

(18) -Co-6 alkyl-N(Ra)C(=0)-Co-6 alkyl-Rk, 

(19) -Co.6alkyl-N(Ra)C(=0)-0-Co.6 alkyl-Rk, 
15 (20) -Ci-6alkyl which is: 

(i) substituted with aiyl or -O-aiyl, wherein the aiyl is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Ci_6 allqrl-ORa, 
-Ci^ haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 

20 methylenedioxy attached to two adjacent carbon atoms, or aiyl; 

(ii) substituted with -Rk -Ci_6 alkyl-Rk -N(Ra)-C(=0)-CO-6 
alkyl-Rk, .Co-6 alkyl-N(Ra)-Co-6 alkyl-Rk .Co.6 

alkyl-O-Co-6 alkyl-Rk, or -Co-6 alkyl-N(Ra)-C(=O)-C0-6 
alkyl-Rk; and 

25 (iii) optionally substituted with one or more substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-6 allq'l, 
-0-01-6 haloalkyl, or -N(RaRb), or 
(21) -Ci_6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 

selected from the group consisting of -N(Ra)C(=0)Rk and 
30 -N(Ra)Ci^ alkyl-Rk, 

R2 is -H or -Ci-6 alkyl which is optionally substituted with one or more substituents 

each of which is independently 

(1) halogen, 

(2) -OH, 
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(3) -CN. 

(4) -O-Ci^alkyl, 

(5) -0-Ci-6haloa]kyl, 

(6) -C(=0)Ra 
5 (7) -C02Ra 

(8) -SRa, 

(9) -S(=0)Ra 

(10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

10 (12) -N(Ra)-C(=0)-Ci^ alkyl-N(RbRc), 

(13) -S02Ra, 

(14) -N(Ra)S02Rb, 

(15) -S02N(RaRb), 

(16) -N(Ra)-C(Rb)=0, 
15 (17) -C3-8 cycloalkyi, 

(18) aiyl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Ci-6 
alkyl, -Ci^ haloalkyl, -O-Ci-6 alkyl, -0-Ci_6 haloalkyl, 
-C0.6 alkyl-N(RaRb), or -Ci-6 alkyl substituted with a 5- 
20 or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
independently -Ci-g alkyl, 0x0, or a 5- or 6-membered 

25 heteroaromatic ring containing from 1 to 4 het^atoms 

independently selected from N, O and S; or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; wherein the 
30 heterocycle is optionally substituted with one or more 

substituents each of which is independently -Ci^ alk^, 
-O-Ci-6 alkyl, 0x0, phenyl, or naphthyl; 

R3is-Hor-Ci^alkyl; 

35 
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R4is 

(1) H, 

(2) Ci-6 alkyl which is optionally substituted witii one or more 

substituents each of which is independently halogen, -OH, 
5 O-Ci.6 alkyl, -O-Ci-6 haloalkyl, -NO2, -N(RaRb), -C(=0)Ra, 

-C02Ra -SRa -S(=0)Ra .S02Ra or -N(Ra)C02Rb 

(3) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independenfly halogen, -OH, or 
O-Ci^ alkyl, and which is substituted with 1 or 2 substituents 

10 each of which is indqpendentiy: 

(i) C3.8 cycloalkyl, 

(ii) aiyl, 

(iii) a fused bicycliccatbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

15 (iv) a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms 
independenfly selected from N, O and S, 

(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 

20 independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independenfly selected from N, O and S, 
wherein at least one of the rings is aromatic, 

25 (4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) atyl, 

(7) a fiised bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloallq^l, 

30 (8) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 
(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independenfly selected from N, O and S, or 
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(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

5 each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 

carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Ci-g alkyl-ORa -Ci^ 
haloaUcyl. -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -CN, -NO2, -N(RaRb), 
10 -Ci^ aIkyl-N(RaRb), -C(=0)N(RaRb), ^(=0)Ra -C02Ra, -Ci-6 

alkyl-C02Ra, -0C02Ra, -SRa, -S(=0)Ra -S02Ra -N(Ra)S02Rb, 
-S02N(RaRb), -N(Ra)C(=0)Rb, -N(Ra)C02Rl>, -Ci^ 
alkyl-N(Ra)C02Rb aryl, -Ci^ alkyl-aryl, -O-aryl, or -Co-6 alkyl-het 
wherein het is a 5- or 6-membered heteroaromatic ring containing from 
15 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Ci-6 alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 0x0, or -C02Ra; 
each saturated heterocyclic ring in (3)(iv) or the 
20 saturated heterocyclic ring in (8) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-C1.6 alkyl, -O-Ci-6 
haloalkyl, 0x0, aryl, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independendy selected 
25 from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
fused bicyclic heterocycle in (10) is optionally substituted with 
one or more substituents each of which is independently 
30 halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 

haloalkyl, 0x0, aiyl, or -Cl-6 alkyl-aryl; 

or alternatively R3 and R4 togetiier with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
35 which is independently -C 1-6 alkyl or 0x0; 



-257- 



wo 03/035076 



PCT/GB02/04742 



each Ra, Rb, rc, and Rd is independently -H or -Ci-6 alkyl; 

Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
5 substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Ci-6 allqrl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, 

-OH, -CN, -O-Ci^ allgrl, -0-Ci_6 haloalkyl, 
-C(=0)Ra, -C02Ra. -SRa -S(=0)Ra, -N(RaRb), 
-C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0.2N(RbRc), -S02Ra, 

15 -N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(5) -O-Ci-6 alk^, which is optionally substituted wiA one or more 

substituents each of which is indepoidently halogen, 
-OH, -CN, -0-Ci^ alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra, -C02Ra, -SRa, -S(=0)Ra, -N(RaRb), 
20 -C(=OHCH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra 
-N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(6) -N02. 

(7) oxo, 

25 (8) etiiylenedioxy, spiro substituted on a ring carbon in a saturated 

ring of Rk, 

(9) -C(=0)Ra, 

(10) -C02Ra, 

(11) -SRa 

30 (12) -S(=0)Ra 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0)-Ci.6 alkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb 
35 (17) -S02Ra 
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(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb. 

(20) -Rm, 

(21) -Ci^ alkyl-REQ, wherein the alkyl is optionally substituted with 

5 one or more substituents each of which is independenfly 

halogen, -OH, -CN, -Ci-6 haloalkyl, -O-Ci.6 alkyl, 
-O-Ci-6 haloalkyl, -C(=0)Ra -C02Ra -SRa 
-S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 
10 (22) -Co-e alkyl-N(Ra)-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co-6 alkyl-Rm, 

(24) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

(25) -Co-6 alkyl-C(=0)-Co-6 alkyl-Rm, 

(26) -C(=0)-0-Co-6 alkyl-Rm, 

15 (27) -C(=O)N(Ra)-C0-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0)-Ci^ alkyl-Rm, wherdn the alkyl is optionally 

substituted with one or more substituents each of which 
is indep^dendy halogra, -OH, -CN, -Ci-e haloalkyl, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra -C02R^ 

-SRa, -S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(30) -N(Ra)-C(=O)-N(Rb)-C0^ alkyl-Rm, 

(31) -N(Ra)-C(=0)-0-Co-6 alkyl-Rm, or 

25 (32) -N(Ra)-C(=O)-N(Rb)-SO2-C0-6 alkyl-Rm; 

carbocycle in Rk is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (iii) a Cn to C16 tricyclic ring system, wherein each 
ring in (ii) or (iii) is indepoident of or fiised to the other ring or rings and each ring is 
30 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocycUc ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fiised to or bridged 
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with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains from 1 to 6 
heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
5 any one or more of the nitrogen heteroatoms is optionally quatemized; 

each Rm is indepraidenfly C3-8 cycloalkyl; aiyl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
10 which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
9 one or more of the nitrogen heteroatoms is optionally quatemized; and wherein 

the cycloallqrl or the aryl is optionally substituted with one or more 
15 substituents each of which is independently halogen, -Ci-6 alkyl, -Ci-6 

haloalkyi, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -N(RaRb), aryl, or -Ci^ 
alkyl-aryl; and 

the monocyclic or bicyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci-fi alkyl 
20 optionally substituted with -O-Ci^ alkyl, -Ci-g haloalkyi, -O-Ci-6 alkyl, 

-O-Ci-6 haloalkyi, 0x0, aryl, -C1.6 alkyl-aryl, -C(=0>aryl, -C02-aryl, 
-CO2-C1.6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independentiy selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatonos 
independently selected from N, O and S; and 

each n is independentiy an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1, wherein Rl is: 

(1) -H, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
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-O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRC), -S02Ra, -N(Ra)S02Rb, 



nr" 

R ' 

-S02N(R^b),-N(Ra)-C(=0)Rb R*' , 

5 -N(Ra)C(=0)N(RbRC), -N(Ra)C(=OX:(=0)N(RbRc), or 

-N(Ra)C(=0)ORb, 

(3) -RK 

(4) -Ci-4 all^l-Rl^, wherein the allgrl is optionally substituted with 1 or 2 
substituents each of which is independently halogen, -OH, -CN, 

10 -O-Ci-4 alkyl, -O-Ci^ haloalkyl, -N(RaRb), or -N(Ra)-(CH2)2-4-OH. 

(5) -O-(CH2)0-3-Rk 

(6) -Ci-4alkyI-O-(CH2)0-3-Rk 

(7) -(CH2)0-3-S(O)n-(CH2)0-3-Rk, 

(8) -0-(CH2)l.3-ORk 

15 (9) -0-(CH2)l-3-0-(CH2)l-3-Rk 

(10) -0-(CH2)l-3-S(0)nRk 

(11) -(CH2)0-3-N(Ra)-Rk 

(12) -(CH2)0-3-N(Ra)-(CH2)l-3-Rk 

(13) -(CH2)0-3-N(Ra)-(CH2)l-3-ORk 
20 (14) -(CH2)0-3-C(=O)-Rk. 

(15) -(CH2)0-3-C(=O)N(RaHCH2)0-3-RK 

(16) .(CH2)0-3-N(Ra)C(=OHCH2)0-3-RK 

(17) -(CH2)0-3-N(Ra)C(=O)-O-(CH2)0-3-Rk, 

(18) -Ci^ alkyl which is: 

25 (i) substituted with aiyl or -O-aiyl, wherein the aryl is optionally 

substituted with fix)m 1 to 3 substituents each of which is 
independently halogen, -OH, -Ci-4 alkyl, -Ci_4 alkyl-ORa, 
-Ci^ haloalkyl, -O-Ci^ alkyl, -O-Ci^ haloalkyl, 

mediylenedioxy attached to two adjacent caibon atoms, or aiyl; 
30 (ii) substituted with -Rk-(CH2)l-3-Rk, 

-N(Ra)-C(=OHCH2)0-3-R^.-(CH2)0-3-N(Ra)-(CH2)0-3-R'^. 
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or-(CH2)0-3-O-(CH2)0-3-R'^, or 
-(CH2)0-3-N(Ra).c(=O)-(CH2)0-3-Rk; and 
(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
5 -0-Ci^ haloalkyl, or -N(RaRb), 

(19) -C(CH3)2N(Ra)C(=0)OCH2Rk, 

(20) -C(CH3)2N(Ra)CH2RK 

(21) -C(CH3)2N(Ra)C(=0)Rk, 

(22) -C(Rb)(N(Ra)C(=0)Rl9(CH20Rc), or 
10 (23) -C(RbXN(RaXCH2)-Rl9(CH20Rc), 

or a phaimaceutically acceptable salt thereof. 

3. The compound according to claim 2, wherein Rl is: 

15 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02Ra, -SRa, 
20 -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRc). .S02Ra, -N(Ra)S02Rb, 

nr" 

R • 

-S02N(RaRb),.N(Ra)-C(=0)Rb, R" , 

-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb, 
25 (3) -Rk, 

(4) -CH(CH3)-Rk 

(5) -(CH2)l-4-R^^. wherein Ae -(CH2)l-4- moiety is optionally substituted 
with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

(6) -(CH2)l-2-O-(CH2)0-l-Rk, 

30 (7) -(CH2)l-2-S(O)n-(CH2)0-l-Rk. 

(8) -0-(CH2)l-2-ORk 

(9) -0-(CH2)l-2-0-(CH2)l-2-Rk. 
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(10) -0-(CH2)l-2-S(0)nRk 

(11) -(CH2)l-2-N(Ra)-Rk 

(12) -(CH2)l-2-N(Ra>(CH2)l-3-Rk, 

(13) -(CH2)l-2-N(Ra)-(CH2)l-3-ORk, 
5 (14) -(CH2)0-2-C(=O)-Rk 

(15) -C(=0)N(Ra)-(CH2)l.2-Rk, 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-Rk. 

(17) -(CH2)l-2-N(Ra)C(=O)-(CH2)0-l-Rk 

(18) -(CH2)l-2-N(Ra)C(=O)-O-(CH2)0-l-Rk 
10 (19) -Ci-4alkyl which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
indiq)endently fluoro, chloro, -Ci-4 alkyl, -Ci-4 fluoroalkyl, 
-O-Ci^ alkyl, -O-Ci^ fluoroalkyl, methyloiedioxy attached 

15 to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk, -(CH2)l-3-Rk, 

-N(Ra).C(=OKCH2)0-3-Rl^, -N(RaHCH2)l.3-Rk, 
-0-(CH2)l-2-R^ or -N(Ra)-C(=O)-(CH2)0-2-Rl'; and 

(iii) optionally substituted with £rom 1 to 4 substituents each of 
20 which is independendy halog^i, -OH, -CN, -0-Ci_4 alk^, 

-O-Ci-4 haloalkyi, or -N(RaRb), 

(20) -C(CH3)2N(Ra)C(=0)OCH2Rk, 

(21) -C(CH3)2N(Ra)CH2Rk, 

(22) -C(CH3)2N(Ra)C(=0)Rk, 

25 (23) -C(Rb)(N(Ra)C(=0)Rk)(CH20RC), or 

OA) -C(Rb)(N(Ra)(C:H2)-Rk)(CH20Rc), 
or a pharmaceutically accqptable salt thereof. 



30 



4. The compound according to claim 1, wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membeied saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered hetoroaromatic ring containing from 1 to 4 heteroatoms 
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independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aiyl, bicyclic carbocycle, saturated heterocyclic 
S ring, heteroaromatic ring, or bicychc heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(1) halogen, 

(2) -OH. 

(3) -CN. 

10 (4) -Ci^haloalkyl, 

(5) -Ci^ alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-4 all^l, -0-Ci^ haloalkjd, -C(=0)Ra, -C02R^ 
-SRa -S(=0)Ra, -N(RaRb), -C(=OHCH2)0.2N(RaRb), 
15 N(Ra)-C(=O)-(CH2)0-2N(RbRC),-SO2Ra, 

-N(Ra)S02Rb -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(6) -O-Ci-4 haloalkyl 

(7) -O-Ci-4 all^l, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra -C02Ra, 

-SRa, -S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRc), -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(8) -N02, 
25 (9) oxo, 

(10) -C(=0)Ra 

(11) -C02Ra, 

(12) -SRa 

(13) -S(=0)Ra, 
30 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci^ alkyl-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02Ra, 

35 (18) -S02N(RaRb), 
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(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -CH(CH3)-Rm, 

(22) -(CH2)l-4-Rin, 

5 (23) -(CH2)0-2-N(RaHCH2)0-2-Rm, 

(24) -(CH2)0-2-O-(CH2)0-2-Rm, 

(25) -(CH2)0-2-S-(CH2)0-2-R°i, 

(26) -(CH2)0-2-C(=O)-(CH2)0-2-Rm, 

(27) -C(=O)-O-(CH2)0-2-Rm, 
10 (28) -C(=0)N(Ra)-Rm, 

(29) -N(Ra)C(=0)-Rni, 

(30) -N(Ra)C(=0)-(CH2)l-3-Rna, wherein the -(CH2)l-3- moiety is 

optionally substituted with one of -N(RaRb), 
-N(Ra)C02Rb, -S02Ra -N(Ra)S02Rb, -S02N(RaRb), 
15 or-N(Ra)-C(Rb)=0, 

(31) -N(Ra)-C(=0>N(Rb)-(CH2)l-2-Rn», 

(32) -N(Ra)-C(=0)-0-(CH2)l-2-Rn»,or 

(33) -N(Ra)-C(=0)-N(Rb)S02-Rm; 



20 or a phaimaceutically acceptable salt thereof. 

5. The compound according to claim 4, wherein 



each Rm is independ»itly C5_7 cycloalkyl; aiyl selected horn phenyl and naphthyl; a 
25 5- or 6-membered saturated heterocyclic ring containing ftom 1 to 4 hetraoatoms 
indepencfently selected from N, O and S; a 5- or 6-membered hetetoaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; or a 
bicyclic heterocycle which is a benzene ring fused to a 5- or 6-membered, saturated or 
unsaturated heterocyclic ring containing from 1 to 3 heteroatoms selected from N, O 
30 and S; wherein 

the cycloalkyl or the aiyl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Ci^ alkyl, -Ci^ 
haloalkyl, -0-Ci^ alkyl, -O-Ci-4 haloalkyl, -N(RaRb), phenyl, or 
-(CH2)l-2-phenyl; 
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the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci-4 alkyl optionally substituted 
with -O-Ci-4 alkyl, -Ci^ haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, 
5 -C02-(CH2) l-2-phenyl, a 5- or 6-naiembeied saturated heterocyclic ring 

containing from 1 to 4 heteroatonas independently selected from N, O and S, 
or a 5- or 6-membCTed heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with from 1 to 4 substituents each of which is independently 
halogen, -Ci-4 alkyl, -Ci^ haloalkyl, -O-Ci-4 alkjd, -O-Ci-4 haloalkyl, oxo, 
phenyl, or -(CH2)l-2-phenyl; 

or a pharmaceutically acceptable salt thereof. 

6. The compound according to claim 4, wherein 

Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and cyclohexyl; aryl selected 
from phenyl and naphthyl; a bicyclic cad^ocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, piperazinjd, moipholinyl, pyranyl, tetrahydrofiiranyl, 
imidazolidinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, 
isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, 
pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; or a bicyclic heterocycle 
selected from indolyl, indolinyl, tetrahydroquinolinyl, quinolinyl, l,4-dioxa-8- 
azaspiro[4.5]decyl, azabicyclo[2.2.1]heptyl, azabicyclo[2J.l]hexyl, 
tetrahydroisoquinolinyl, isoquinolinyl, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzo- 
1,4-dioxinyl, andbenzo-l,3-dioxolyl; 

wherein the cycloalkyl, aryl, bicychc carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 3 substituents each of which is independently 
(1) fluoro. 
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(2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -Ci^ alkyl, which is qptionally substituted with 1 or 2 

5 substituoits each of which is indqpendoitly -OH, -CN, 

-O-Ci^ alkyl, -OCF3, -N(RaRb), -C(=0)N(RaRb), or 

N(Ra).C(=OHCH2)0-2N(RbRC), 

(6) -OCF3, 

(7) -O-Ci-4 alkyl 
10 (8) -NO2. 

(9) 0x0, 

(10) -C(=0)Ra 

(11) -C02Ra. 

(12) -SRa 

15 (13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-(CH2)l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 
20 (18) -S02Ra, 

(19) -Rm, 

(20) -CH(CH3)-Rni, 

(21) -CH2-Rm, 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-Rm, 
25 (23) -0-(CH2)l-2-RJ", 

(24) -(CH2)0-l-S-(CH2)0-2-R°», 

(25) -(CH2)0-l-C(=O>(CH2)0-2-Rm, 

(26) -(CH2)0-l-C(=O)-O-(CH2)0.2-Rm. 

(27) -C(=0)N(Ra)-Rm, 
30 (28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=OHCH2)l.2-R°i, wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(RaRb), 

(30) -N(Ra).C(=0>N(RbHCH2)l-2-Rn», 

(31) -N(Ra)-C(=0)-0-(CH2)l-2-R«i, 
35 (32) -N(Ra)-C(=0)-N(Rb)SO2-Rm, 
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(33) -OH; 

or a pharmaceutically acceptable salt thereof. 

5 7. The compound according to claim 6, wherein 

each is independently aryl selected from phenyl and naphthyl; a 5- or 6-membered 
saturated heterocyclic ring selected firom pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 
piperidinjd, piperazmyl, thiazolidinyl, and moipholinyl; or a 5- or 6-membered 
10 heteroaromatic ring selected from thienyl, pyridyl, imidazolyl, pynolyl, pyrazolyl, 
thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, oxadiazoljd, thiadiazolyl, pyrazinyl, 
pyrimidinyl, triazolyl, tetrazolyl, fiiranyl, and pyridazinyl; wherein 

the aiyl is optionally substituted with firom 1 to 3 substituents each of 
which is independently halogen, "Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 
15 -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -C1-4 alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, 0x0, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, or 
-C02-CH2-phenyl; and 

20 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently tCi-4 alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, 0x0, phenyl, or •'(CH2)l-2-phenyl; 

or a pharmaceutically acceptable salt thereof. 

25 

8. The compound according to claim 1, wherein R2 is -H or -Ci_6 
alkyl which is optionally substituted with one of: 

(1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

30 substituents each of which is independently halogen, -C1-4 

alkyl, -Ci-4 haloalkyl, -O-C1-4 alkyl, O-C1-4 haloalkyl, or 
-Co-6alkyl-N(RaRb),Qr 

(3) a 5- or 6-membered saturated monocyclic heteiocycle which 
contains from 1 to 4 heteroatoms independently selected from 

35 . N, O and S; wherein the heterocycle is optionally substituted 
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with from 1 to 4 substituents each of which is independently 
-Ci-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 



or a phaimaceutically acceptable salt thereof. 



5 



10 



(1) 
(2) 

(3) 

(4) 



9. 



The compound according to claim 8, wherein R2 is 

-Ci^ alkyl, 
-(CH2)l-3-N(RaRb), 

-(CH2)l-3-phenyl, wh^ein the phenyl is optionally substituted 



with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 
-Ci-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, -O-C1-4 fluoroalkyl, or 
-(CH2)l-3-N(RaRb); or 



15 heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS; 

or a phaimaceutically acceptable salt thereof. 



methyl; oi: a phaimaceutically acceptable salt thereof. 

11. The compound according to claim 10, wherein R2 is -H; or a 
phaimaceutically acceptable salt thereof. 



12. The compound according to claim 1, wherein 
R3 is -H or -C1-4 alkyl; or a phannaceutically acceptable salt thereof. 

13. The compound according to claim 12, wherein R3 is -H or 
30 methyl; or a phannaceutically acceptable salt thereof. 

14. The compound according to claim 13, wherein R3 is -H; or a 
phannaceutically acceptable salt tfiereof. 

35 15. The compound according to claim 1, wherein R4 is 



(5) -(CH2)l-3R^ wherein Rt is a 6-miembered saturated 



20 



10. The compound according to claim 9, wherein R2 is -H or 



25 
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(1) Ci^alkyl, 

(2) Ci-4 alkyl substituted with from 1 to 3 substituents each of 
which is independently -OH, O-Ci-4 alkyl, or -O-C1-4 

5 haloalkyl, 

(3) Ci^ alkyl which is substituted with an aryl or with two aiyls 

which are the same or different, and is optionally substituted 
with -OH, 

(4) Ci-4 alkyl substituted wifli one of: 
10 (i) C5-7cycloalkyl, 

(ii) a fiised bicyclic carbocycle consisting of a 
benzene ring fused to a C5.7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 

15 independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(v) a 9- or 10-membered ftised bicyclic heterocycle 
20 containing from 1 to 4 heteroatoms 

independendy selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3-7 cycloalkyl optionally substituted with aryl, 
25 (7) aiyl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

30 (10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(1 1) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

35 wherein 
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each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-Ci^ alkyl, -Ci-4 alkyl-ORa -Ci^ haloalkyl, -O-Ci-4 alkyl, 
5 -O-Ci-4 haloalkyl, -CN, -NO2, -N(RaRb), -C1-4 

alkyl-N(RaRb), -C(=0)N(RaRb), .C(=0)Ra -COaRa -Ci^ 
aikyl-C02Ra, -CX:02Ra, -SRa -S(=0)Ra -SOiRa 
-N(Ra)S02Rb, -S02N(RaRb), .N(Ra)C(=0)Rb, 
-N(Ra)C02Rb, -C1-4 alkyl-N(Ra)C02Rb, phenyl, -Ci^ 

10 alkyl-phenyl, -O-phenyl, or -(CH2)0.2-het wherein het is a 5- 

or 6-menaibered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 

15 independendy -C1-4 alkyl, -C1-4 haloalkyl, -O-C1-4 allq^l, 

-O-Ci-4 haloalkyl, or -CXD2R^; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -C1-4 alkyl, -C1-4 haloallQ^l, 

20 -O-Ci-4 allq^l, -O-C1-4 haloalkyl, 0x0, phenyl, or a 5- or 6- 

membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (4)(iv) or (10) or the fused 
bicyclic heterocycle in (4)(v) or (11) is optionally substituted 

25 with from 1 to 4 substituents each of which is independently 

halogen, ~Ci-4 alkyl, -C1-4 haloalkyl, alkyl, -0-Ci_4 

haloalkyl, 0x0, or phenyl; 
or a pharmaceutically acceptable salt thereof. 

30 

16, The compound according to claim 15, wherein R4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 
with an -OH, 

35 (2) Ci-4 alkyl substituted with one of: 
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(i) cyclohexyl, 

(ii) naphthyl, 

(iii) a fused bicyclic carbocycle selected from 




(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatQms selected from O and S and from 1 to 3 
nitrogen atoms, or 



(vi) a fused bicyclic heterocycle selected ficom 




C3-6 cycloalkyl optionally substituted with phenyl, 
phenyl or naphthyl, 

a fiised bicyclic carbocycle selected from 




lAA/ 

a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms. 
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(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

(9) a fused bicyclic heterocycle selected from 



5 




wherein Zl is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 

10 substituents each of which is independently fluoro, bromo, chloro, 

-OH, -Ci-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, -NO2, 
-(CH2)l-2-N(RaRb), -C(=0)Ra -C02Ra, -SRa -S(=0)Ra ~S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)C02Rb; and is additionaUy 
and optionally mono-substituted with phenyl, -(CH2)l.2-phenyl, 

15 -O-phenyl, or -(CH2)0-2-het wherein het is thiadiazolyl or indolyl, and 

het is optionally substituted with -C1-4 alkyl, -CF3, -O-Ci-6 alkyl, 
-OCF3,or-C02Ra; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 

20 independently halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, 0x0; 

and is additionally and optionally mono-substituted with phenyl or a 
heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
25 with from 1 to 3 substituents each of which is independently halogen, 

-Ci^ alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 0x0; and is additionally 

and optionally mono-substituted with phenyl; 
or a pharmaceutically acceptable salt thereof. 

30 

17. The compound according to claim 15, wherein R4 is: 
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Q 



wherein 
Qis 

5 (1) ethynyl optionally substituted with aryl, 

(2) C5-7 cycloalkyl. 

(3) aryl, 

(4) a fused bicyclic caibocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

10 (5) a 5- or 6-inembered saturated heterocyclic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, 

(6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independentiy selected from N, O and S, or 

(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
15 heteroatoms independentiy selected from N, O and S, wherein at least 

one of the rings is aromatic; 
wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 

20 independently halogen, -OH, -Ci-4 alkyl, -Ci-4 alkyl-ORa ^Ci^ 

haloalkyl, -O-Ci^ alkyl, -O-Ci-4 haloalkyl, -CN, -NO2, -N(RaRb), 
-Ci^ alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra -C02R^ -Ci^ 
alkyl-C02Ra, -0C02Ra -SRa -S(=0)Ra -S02Ra -N(Ra)S02Rb, 
-S02N(RaRb), -N(Ra)C(=0)Rb, -N(Ra)C02Rb -Ci^ 

25 alkyl-N(Ra)C02Rb, phenyl, -C1-4 alkyl-phenyl, -O-phenyl, or 

-(CH2)0-2-h©t wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms indq>endently selected from N, O 
and S, and het is optionaUy fused with a benzene ring, and is optionally 
substituted with -C1-4 allQ^l, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 

30 haloalkyl, or -C02Ra; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen. 
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-Ci-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, 0x0, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
5 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -C1-4 alkyl, -Ci^ haloalkyl, -O-Ci^ 
alkyl, -O-Ci-4 haloalkyl, 0x0, or phenyl; 

R5 is H, methyl, or CH2OH, with the proviso that when R5 is CH2OH, then Q is aiyl; 
10 and 

p is an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

15 

18. The compound according to claim 17, wherein Q is 



(1) C=C-R" wherein Ru is H or phenyl, 

(2) phenyl or naphthyl, 

20 (3) cyclopentyl orcyclohexyl, 

(4) a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 
tetrahydrofuranyl, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl, 

25 morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 

oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 

30 tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, benzo-l,3-dioxolyl, 
quinoHnyl, and isoquinolinyl; 
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wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -01-4 alkyl, haloalkyl, -O-Ci-4 
5 alkyl, -O-Ci-4 haloalkyl, -CN, -NO2, -C1-4 alkyl-N(RaRb), 

-C(=0)Ra -C02Ra, -Ci^ alkyl-C02Ra, -SRa -S(=0)Ra .S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C02Rb -C1-4 
alkyl-N(Ra)C02Rb, phenyl, -(CH2)l-2-phenyl, -0-phenyl, or 
-(CH2)0-2-het wherdn het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 

10 thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 

thiadiazolyl or indolyl, and het is optionally substituted with -Ci^ 
alkyl, -CF3, -O-C1.6 alkyl, -OCF3, 0x0, or -C02Ra; 

the fused carbocycle in (4) is optionally substituted widi from 1 
to 4 substituents each of which is independently halogen, -OH, -Ci^ 
15 alkyl, -C1-4 haloallqrl, -O-C1-4 alkyl, -O-C1-4 haloallgrl, -C1-4 

alkyl-N(RaRb), -C(=0)Ra .CX)2Ra, -SRa, .S(=0)Ra, .S02Ra, 
-N(Ra)C02Rfe, phenyl, -(CH2)l-2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
20 -Ci-4 alkyl, -Ci^ haloalkyl, -O-C1-4 alkyl, -O-Ci^ haloalkyl, 0x0, 

phenyl, pyridyl, pyrazinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicycUc heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Ci-4 alkyl, -C1-4 haloalkyl, -O-C1-4 
25 alkyl, -O-C1-4 haloalkyl, 0x0, or phenyl; 

or a phannaceutically acceptable salt thereof. 

19. The compound according to claim 18, wherein Q is phenyl, 
30 which is optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, bromo, chloro, -OH, -C1-4 alkyl, -C1-4 fluoroalkyl, -O-Ci-4 
alkyl, -O-Ci^ fluoroalkyl, -CN, -SRa -(CH2)l-2-N(RaRb), -SOzRa, -N(Ra)S02Rb, 
-S02N(RaRb), -(CH2)0-2-CO2Ra*, •.(CH2)0-2-N(Ra)CO2Rb*, -NO2, or phenyl; 

35 each Ra is independently H, methyl, or ethyl; 
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each Rb is independently H, methyl, or ethyl; and 
each Ra* and Rb* is independently H or -C1-4 alkyl; 

5 

or a pharmaceutically acceptable salt thereof. 

20. The compound according to claim 19, wherein r5 is H and p is 
zero; or a pharmaceutically acceptable salt thereof. 

10 

21 . The compound according to claim 20, wherein Q is phenyl 
which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Ci-4 alkyl, -C1-4. fluoroalkyl, -O-C1-4 allqrl, 
-O-Ci-4 fluoroalkyl, -CN, -SRa or -SOiRa; 

15 

or a pharmaceutically acceptable salt thereof. 

22. The compound according to claim 21 , wherein Q is 
p-fluorophenyl or 2,3-dimethoxyphenyl; 

20 

or a pharmaceutically acceptable salt thereof. 

23. The compound according to claim 1, wherein 

25 Rlis-Rk; 

Rk is a 5- or 6~membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
30 3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-^ alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra -COaRa 
35 -SRa -S(=0)Ra .N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
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N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02Ra, 
-N(Ra)S02Rl>, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -NO2, 

(4) 0x0, 

(5) -C(=0)Ra 

(6) -C02Ra 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci-4aIkyl-N(RaRb), 

(9) -Rm, 

(10) -Ci-6 alkyl-Rm, wherein the allcyl is optionally substituted with 

ftom 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyi, -0-Ci_4 alkyl, 
-0-Ci^ haloalkyi, -C(=0)Ra, -C02Ra, -SRa, 
-S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(1 1) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm. 

(12) -Ca4 allQrl-O-Co-4 alkjI-Rm, 

(13) -Qm alkyl-S-Co-4 alkyl-Rm, 

(14) -C(MaIkyl-C(=0)-Co.4 alkyl-Rm, 

(15) -C(=O)-O-C0-4 alkyl-Rm, 

(16) -C(=0)N(Ra)-Co-4 alkyl-Rm, 

(17) -N(Ra)C(=0)-Rm, 

(18) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to S substituents each of which 
is independrady halogen, -OH, -CN, -Ci^ haloaUcy^l, 
-0-Ci^ alkyl, -O-C1-4 haloalkyi, -C(=0)Ra, -COiRa, 
-SRa, -S(=0)Ra, -N(RaRb), .N(Ra)C02Rb. -SOiRa, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra).C(Rb)=0, 

(19) -N(Ra)-C(=0)-N(Rb)-Co-4 alkyl-Rm, 

(20) -N(Ra)-C(=0)-0-Co-4 alkyl-Rm, or 

(21) -N(Ra)-C(=O)-N(Rb)SO2-C0^ alkyl-Rm; 
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wherein each Rm is independently ajryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 heteroatoms independently 
selected from N, O and S; wherein 

the aryl is optionally substituted with fix)m 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(RaRb); and 

the heteioaxomatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci^ alkyl or 0x0; and 

10 each Ra and Rb is independently -H or -C1-4 alkyl; 
or a phannaceutically accq)table salt thereof. 



24. The compound according to claim 23, wherein Rl is: 




R6a 



is: 



(1) 



-H, 

O X 



N "X' 
H 



20 



(2) 




o 00 



,or 



N N' 
H H 



(3) 



-(Y')r 
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wherein Xl is a single bond connecting the carbonyl carbon to the 
carbon substituted with X2, -0-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02Ra; 
Yl is -H, halo or -Ci^ alkyl; and 
5 r is an integer equal to zero, 1 or 2; and 

R6bis-Hor-N02;and 
R7is-Hor-Ci^alkyl; 

10 

or a pharmaceutically acceptable salt thereof. 

25. The compound according to claim 24, whCTein 
15 R6a and R6b are both -H; and 

R7is-Hor-CH3; 

or a pharmaceutically acceptable salt thereof. 

20 

26. The compound according to claim 25, wherein 
R2 is -H or methyl; 

25 R3is.H;and 

R4 is -CH2-'Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, >Ci-4 alkyl, -CF3, 
-O-Ci^ alkyl, -OCF3, -CN, or -S02R^; and is additionally and optionally mono- 
30 substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -0-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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27. The compound according to claim 1 , wherein: 

Rl is -Rk; 

5 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independratly: 

(1) halogen, 

(2) -Ci^ alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
10 -OH, -O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, 

-C02Ra, -SRa, -S(=0)Ra, -N(RaRb), 
-C(=OHCH2)0-2N(RaRb), 

N(Ra)-C(=OHCH2)0-2N(RbRc),-SO2Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

15 (3) -N02, 

(4) -C(=0)Ra 

(5) -C02Ra, 

(6) -C(=0)N(RaRb), 

(7) -C(=0>Ci^ alkyl-N(RaRb), 

20 (8) -Rm, 

(9) -Ci-6 alkyl-Rna, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Ci^ alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
25 -S(=0)Ra. -N(RaRb), -N(Ra)C02Rl', -S02Ra, 

-N(Ra)S02Rb -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(10) -Co-4alkyl-N(Ra).Co^alkyl-Rm, 

(1 1) -Co-4 alkyl-O-QM alkyl-Rm, 

(12) -Co-4 alkyl-S-Co-4 alkyl-Rm, 

30 (13) -Co.4alkyl-C(=0)-Co-4 alkyl-Rm, 

(14) -C(=0)-0-Co-4 alkyl-Rm. 

(15) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci^ haloalkyl, 
-O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra -C02Ra, 
-SRa -S(=0)Ra -N(RaRb), -N(Ra)C02Rl>, -S02Ra, 
5 -N(Ra)S02R^, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(18) -N(Ra)^(=0)-N(Rb>C(M alkyl-Rm, 

(19) -N(Ra)-C(=O)-O-C0-4 alkyl-Rm, or 

(20) -N(Ra).C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

10 wheiein each Rm is independently aiyl selected £rom phenyl and naphthyl; a 5- or 6- 
membeied saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected ficom N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing fixjm 1 to 3 heteroatoms independently selected firom N, O and S; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
15 which is independently halogen, -Ci^ alkyl, -CF3, -O-Ci^ alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -C1-4 alkyl or 0x0, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l.2-phenyl, 
20 -C(=0)-phenyl, -C02-phenyI, or -C02-(CH2)l.2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Ci^ alkyl or 0x0; 

or a pharmaceutically acceptable salt thereof. 

25 

28. The compound according to claim 27, wherein Rl is phenyl 
which is mono-substituted with one of: 

(1) fluoro, chloro, or bromo, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
30 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)Ra -C02R^ -SRa .N(RaRb), or 
-C(=0)N(RaRb), 

(3) -NO2, 

(4) -Cm alkyl-Rm, 

35 . (5) -0-(CH2)l-2-R"i, 



-282- 



wo 03/035076 WPCT/GB02/04742 



(6) -(CH2)0.2-S-(CH2)0-2-R°^. 

(7) -N(Ra)C(=0)-Rni, 

(8) -N(Ra)C(=0)-(CH2) 1.2-R°^. wherein the (CH2)l-2 moiety is 

optionally mono-substituted with -N(RaRb) or 
5 -N(Ra)C02Rb, or 

(9) .N(Ra)-C(=0)-N(RbHCH2)l.2-R°^; 

wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
10 or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyi, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
15 substituCTts each of which is independently -Ci^ alkyl or 0x0; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independentiy -Cl-4 alkyl or 0x0; and 

20 

each Ra and Rl> is each independentiy -H or -C1-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 
25 29. The compound according to claim 28, wherein 

R2 is -H or methyl; 
R3 is -H; and 



30 



R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independentiy -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is additionally and optionally mono- 
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5 



substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

or a phannaceutically acceptable salt thereof. 

30. The conq)ound according to claim 1, wherein 

Rlis-Rk; 

10 is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-memb«ied saturated heterocyclic ring containing fiom 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein tb& saturated heterocyclic ring or bicyclic heterocycle is 

15 optionally substituted with from 1 to 3 substituents each of which is independently 

(1) halogen, 

(2) -Ci.6 alkyl, which is optionally substituted with fiom 1 to 5 

substituents each of which is independently halogen, 
-0-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra -C02Ra, 
20 -SRa -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb>=0. 

(3) -N02. 

(4) oxo, 

25 (5) -C(=0)Ra, 

(6) -C02Ra, 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci-4aIkyl-N(RaRb), 

(9) -SRa 

30 (10) -S(=0)Ra 

(11) -S02Ra, 

(12) -N(RaRb), 

(13) -Rm, 

(14) -Ci-6 alkyl-Rm, wha:ein the alkyl is optionally substituted with 
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from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyl, -0-Ci_4 alkyl, 
-0-Ci^ haloalkyl, -C:(=0)Ra, -C02Ra. -SRa, 
-S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra 
5 -N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(15) -Co-4alkyl-N(Ra)^(Malkyl-Rm, 

(16) -Ca4alkyl-0-Co-4aIkyl-Rm, 

(17) -Co-4alkyl-S-Q)-4alkyl-Rni, 

(18) -CO-4alkyl-C(=0)-Co-4alk34-Rm, 
10 (19) -C(=0)-0-Co-4aIkyi-Rni, 

(20) -C(=0)N(Ra).QMalkyi-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci^ alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
15 is independently halogen, -OH, -CN, haloalkyl, 

-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -COaRa, 
-SRa, -S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -SOaRa 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(23) -N(Ra)-C(=O)-N(Rb)-C0-4 alkyl-Rm, 
20 (24) -N(Ra)-C(=0)-0-Co-4 alkyl-Rm, or 

(25) -N(Ra)-C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 



wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
25 independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 

containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered bicyclic heteroc3n:le which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms indq)endently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocycUc ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci^ alkyl or 0x0, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
35 -C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phaiyl; and 
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the heteroaiomatic ling or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Ci-4 alkyl 
or oxo; 

5 or a pharmaceutically acceptable salt theieof . 

3 1 . The compound according to claim 30, wheiein 



10 







N. . ^ f. ^ V 




" . " ,or 



R8is: 

15 (1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-C1-4 
alkyl, -OCF3, -C(=0)Ra -C02Ra, -SRa -N(RaRb), or 
-C(=0)N(RaRb), 
20 (3) -C(=0)Ra 

(4) -C02Ra, 
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(5) -C(=0)-(CH2)l-2-N(RaRb). 

(6) -S02Ra 



(7) -(CH2)l-2-Rm. 

(8) -(CH2)0-2-C(=O)-(CH2)0-2-Rm, 



(9) -C(=O)-O-(CH2)0-2-R'n,or 

(10) -C(=O)N(Ra)-(CH2)0-2-Ri»; 



R9 is -H, -Ci_4 allcyl, or oxo; 
10 RlO is -H, -OH, -Ci^ alkyl, -0-Ci^ alkyl, oxo, or -0-(CH2)i-2-R°i ; 



with the proviso that when one of R8 and RH is -(CH2)l-2-R™. 
-(CH2)0-2-C(=O)-(CH2)0-2-R°i, -C(=O)-O-(CH2)0-2-Rin, or 
-C(=O)N(Ra)-(CH2)0-2-R"^, then the other of R8 and RH is other than 
30 -(CH2)l-2-Rm, -(CH2)0-2-C(=O)-(CH2)0-2-R«i, -C(=O)-O-(CH2)0-2-Rm. or 
-C(=O)N(Ra)-(CH2)0-2-Ri»; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 hetraoatoms indepradently selected from N and O; 



Rllis 



(1) 
(2) 



-H, 

-Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci^ 

alkyl, -OCF3, -C(=0)Ra, -C02Ra, -SRa -N(RaRb), ©r 

-C(=0)N(RaRb), 

-C(=0)Ra 

-C02Ra, 

-C(=0)-(CH2)l-2-N(RaRb), 

-S02Ra 
-(CH2)l-2-Rin, 

-(CH2)0-2-C(=O)-(CH2)0-2-Rin, 
-C(=O)-O-(CH2)0-2-Rm. or 
-C(=O)N(Ra)-(CH2)0-2-Rm; 



(3) 
(4) 

(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
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a 5- or 6-membered heteroaromatic ring containing firom 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, or 

-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -C1-4 alkyl or 0x0; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l«2-phenyl, 
10 -C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaiomatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -C1-4 alkyl 

or 0x0; and 

15 each Ra and Rb is independently -H or -C1-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 

32. The con^und according to claim 31, wherein 

20 

R2 is -H or methyl; 
R3is-H;and 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -C3F3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

30 

or a pharmaceutically acceptable salt thereof. 

33. The compound according to claim 1, which is a compound of 

Formula (IT): 
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wherein T is: 



(1) -H. 

(2) -OH, 



(3) -Ci^haloallqrl, 

(4) -Ci-s alkyi, optionally substituted with -OH or -O-C1-4 alkyl, 

(5) -O-Ci-4 haloalkyl, 

(6) -O-Cm alkyl 
10 (7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) -N(Ra)-C02Rb, 

(10) -N(Ra)-C(=OHCH2)l-2-N(RaRb), 

(11) -Rk, 

15 (12) -(CH2)l-4-Rk 

(13) -(CH2)0-2-O-(CH2)0-2-R'^, 

(14) -(CH2)0-2-N(Ra)-(CH2)0-3-RKor 

(15) -(CH2)0-2-N(Ra)-C(=OHCH2)0-2-Rk; 



20 Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring frised to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
25 from 1 to 3 heteroatoms independentiy selected from N, O and S; wherein 

die aryl is optionally substituted with from 1 to 4 substituratts each of 
which is independentiy halogen, -Ci_4 alkyl, -Ci^ alkyl-ORa, -Ci^ 
haloallqrl, -O-C1-4 alkyl, -O-Ci^ haloalkyl, or -N(RaRb); and 

the saturated heterocyclic ring is optionally substituted wifli from 1 to 4 
30 substituents each of which is independentiy -Ci-4 alkyl; -Ci_4 alkyl-ORa; 
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-Ci^ haloalkyl; -0-Ci^ alkyi; -0~Ci-4 haloalkyl; -C(=0)Ra; oxo; 
ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CH2'Saturated heterocycle which is 

5 a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 

selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independendy -Ci-4 alkyl, -Ci-4 alkyl-OR^, 
10 -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, or oxo; and 

the bicyclic heterocycle is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci-4 all^l or oxo; 

R12 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
15 which is independently -F, -CI, Br, -Ci^ alkyl, -CF3, -O-Ci^ alkyl, -OCF3, 

methylenedioxy attached to two adjacent carbon atoms, or phenyl; 
each Ra and Rb is independently -H or -C1-4 alkyl; and 

20 s is an integer equal to zero, 1, 2, or 3; 

or a pharmaceutically acceptable salt thereof. 

34. The compound according to claim 33, wherein 

25 

R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
30 -0-Ci^ alkyl, -OCF3, -CN, -SRa or -S02Ra; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

or a phatnmceutically acceptable salt thereof. 
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35. The compound according to claim 33, wherein 
s is zero, 1 or 2; 

5 

and with (he proviso that when s is 1 or 2, T is -H; 

or a pharmaceutically acceptable salt thereof. 

10 36. The compound according to claim 1 , which is a compound of 

Formula (HQ: 

Q 

(HD; 

wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
15 is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, 
-SRa, or -S02R^; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 

37, The compound according to claim 1 , wherein 

Rl is 

(I) -Ci-4 alkyl, which is optionally substituted with 1 to 3 

25 substituents each of which is independently fluoro, chloro, -OH, 

-O-Ci-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), ^(=OHCH2)0-2N(RaRb), 
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-N(Ra)-C(=0)-(CH2)l-2N(RbRc), -S02Ra, -N(Ra)S02Rb, 

R ' 

-S02N(RaRb),-N(Ra)-C(Rb)=0, R** , 

-N(Ra)C(=0)N(Rt>Rc), -N(Ra)C(=0)C(=0)N(Rl)Rc), or 
-N(Ra)C(=0)ORb, 
5 (2) -(CH2)1.3-R*^, 

(3) -(CH2)l-3-O-(CH2)0-2-Rl^, 

(4) -(CH2)l-3-N-(CH2)0-2-R^^, 

(5) -(CH2)l-3-N(Ra)C(=OHCH2)0-2-Rl^, 

(6) -(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-Rk, 
10 (7) -(CH2)0-3-C(=O)N(RaHCH2)0-2-Rl^,or 

(8) -C(=O)-(CH2)0-2-RJ^. 

(9) -C(CH3)2NCRa)C(=OpCH2Rk 

(10) -C(CH3)2N(Ra)CH2Rk 

(11) -C(CH3)2N(Ra)C(=0)Rk, 

15 (12) -C(Rb)(N(Ra)C(=0)Rl9(CH20RC), or 

(13) -C(Rb)(N(Ra)(CH2)-Rl9(CH20Rc), 



Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)i-3-R^^, tiien Rk is not phenyl; a bicyclic carbocycle selected ftom indanyl and 

20 tetrahydronaphthyl; a 5- or 6-inembaed saturated heterocyclic ting containing from 1 
to 4 heteroatoms ind^oidently selected from N, O and S; a 5- or 6-membered 
hetm)aromatic ring containing ftom 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic het^rocycle which is a braizene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 

25 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl ; 

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

30 (1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 
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(4) -CF3, 

(4) -Ci^ alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra -COiRa -SRa or -N(RaRb), 

5 (5) -OCF3. 

(5) -.O-Ci-4 alkyl, 

(8) 0x0, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 
10 (11) <:02Ra 

(12) -SRa 

(13) -S(=0)Ra 

(14) -N(RaRbx 

(15) -(CH2)0.2-C(=O)N(RaRb), 

15 (16) -C(=0)-(CH2)l-2-N(RaRb),or 

(17) -S02Ra; 

or a phannaceutically acceptable salt thereof. 

20 38. Hie compound according to claim 37, wherein 

R2is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
25 substituents each of which is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -0-phenyl; 

30 each Ra and Rb is independently -H or -C1-4 alkyl; 

Rk is aiyl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)1-3-RK then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
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to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fiised to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 
10 (1) fluoro, chloro, or bromo, 

(2) -OH. 

(3) -CN, 

(4) -CF3, 

(4) -Ci^ alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -O-C1-4 

alkyl, -OCF3, "C(=0)Ra -C02Ra -SRa or -N(RaRb), 

(5) -OCF3, 

(5) -O-Ci^ alkyl, 
(8) 0x0, 

20 (9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 

(11) -C02Ra 

(12) -SRa 

(13) -S(=0)Ra 
25 (14) -N(RaRb), 

(15) -(CH2)0-2-C(=O)N(RaRb), 

(16) -C(=0)-(CH2)l-2-N(RaRb), or 

(17) -S02Ra; 

30 or a pharmaceutically acceptable salt thereof, 

39. The compound according to claim 1, which is a compound of 

Formula (TV): 
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(IV); 



wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, 
5 -SRa, or -S02R^; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a phannaceutically acceptable salt thereof. 

0 40. The compound accordmg to claim 1, which is a compound of 

Formula (V): 




wherein 

15 

Rl3 is-Hor-Ci-6alkyl; 

Rl4 is -H, -C1.6 alkyl, -C(=0)-Ci-6 alkyl, -C(=O)-(CH2)0-2-J> or 
• -C(=O)-O-(CH2)0-2-J; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
20 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 



-295- 



wo 03/035076 




'CT/GB02/04742 



wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -C1-4 alkyl, 
-OCF3, or -O-Ci-4 alkyl; and 

wherein the saturated heterocyclic ring or heteroaromatic ring is 
5 optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, chloro, bromo, -CF3, -€i-4 alkyl, -OCF3, -OC1-4 

alkyl, or 0x0; 

Rl5 and Rl6 are each independently -Ci-6 alkyl; or altematively Rl5 and Rl6 
10 together with the carbon atom to which they aie both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
independently -F, -CI, -Br, -OH, -Ci^ alkyl, -CF3, alkyl, -OCF3, -CN, 

15 -SRa, or -S02Ra; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -0-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 41 . The compound according to claim 40, wherein 

R15 and Rl6 are both methyl; or altematively Rl5 and Rl6 together with the carbon 
atom to which they are both attached fomi cyclohexyl; 

25 or a pharmaceutically acceptable salt thereof. 

42. A compound according to claim 1 ,which is a compound 
selected from the group consisting of 

30 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-l-(methylamino)ethyl]pyrimidine 
carboxamide; 

N~(4-fluorobenzyl)-5,6-dihydroxy-2-(4-raethylmorpholin-3-yl)pyrimidine-4- 
carboxamide; 

35 , 
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2-[ l-benzoyl-4-(N^-dimethylglycyl)piperazin-2-yl]-N-(4^^ 
dihydroxypyrumdine-4-carboxainide; 

2-<l-benzoyl-4-methylpiperazin-2-yl)-N-(4-fluoiobenzyl)-5^ 
S carboxamide; 

N--(4-fluorobenzyl)-5,6-dihydn)xy-2-(l-methylpiperid^ 
carboxamide; 

10 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridm^ 
tetrahydiX)quinolin-2-yl]pyriniidine-4-carix)xaim 

N-(4-£luorobenzyl)-5,6-dihydroxy-2-[4-methyl-l--^yridin-2-yl<^^ 
yl]pyriimdine-4-carboxaimde; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-4-(pyridin-2-ylc^^ 
yl]pyriinidiiie-4-carboxaimde; 

2-(l-ethylpiperidin-2-yl)-N-(4-fluorobeiizyl)-5,6-dihydroxypyrim 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2K4-isopropyl-l-methylpiperazin-2-yl)pyri 
4-carboxamide; 

25 2-[l-(acetylamino)cyclohexyl]-N-<4-fluorobenzyl)-5,6-dihydroxypyrimidin^ 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-[lKinorpholin-4-ylacetyl)pipe^ 
yl]pyrimidine-4-carboxaimde; 

30 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-(pyrToUdin-l-ylmethyl)pyrim 
carboxamide; 

N-(4-fluorobenzyI)-5,6-<lihydroxy-2-<l-methylpynolidin-2-yl)pyrimid^ 
35 carboxamide; 
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2-[l-(N,N-Klimethylglycyl)piperidin-2-yl]-N-(4^^ 
dihydroxypyriimdine-4-carboxamide; 

5 N-(4-fluorobenzyl>5,6-dihydioxy-2-{ l-methyI-l-[(pyridin-2- 
lcarbonyl)ainino]ethyl}pyrimidine-4-carboxami^^^ 

2-[l-((iime%Iaimno>2-phenylethyl]-N-(4-fluoro^ 
caiboxamide; 

10 

2-{ l-[(2,4-dimelhyl-l,3-tWazol-5-yl)carbonyl]^^ 
dihydroxypyriimdine-4-carboxamide; 

2-[l-(3-cUorobenzoyl)-4-methylpiperazin-2-yl]-N<4-fluoroben^ 
15 dihydroxypyrimidine-4-carboxanude; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-4-(methylsuIfon^ 
yl]pyrimidine-4-carboxaimde; 

20 N-(4-fluorobenzyl)-5,6-dihydroxy-2-(14sopropyl-4-methylpiper^^ 
4-carboxamide; 

N-(3-bK)mo-4-fluorobenzyl>2-[l-(dimethylaiiiino)-l-methyleA 
dihydroxypyriniidine-4-carboxaimde; 

25 

2-[l-(dimethylamino)cyclohexyl]-N~(4-fluorobenzyl)-5,6-dihyA^ 
carboxamide; 

N-(4-fluorobenzyI>5,6-dihydroxy-2-{ l-[(pyridin-2- 
30 ylcaibonyl)aniino]cyclohexyl }pyrimidine-4-carboxaimde; 

2-(4-benzyUl-methylpiperazin-2-yI)-N-(4-fluorobenzyl)-5,6-^^ 
carboxamide; 
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N-(23-(Umethoxybenzyl)-5,6-dihydroxy-2-[4-(l-piperidin-l- 
ylethyl)phenyl]pyriimdine-4-carboxainide; 

N-(4-fluoroben2yI)-5,6-dihydroxy-2-(2-methyl-1^3,4^^ 
5 yl)pyrinudine-4-carboxamide; 

N-(23-<iimelhoxyben2yl)-2-[l-(NJsr-^ 
dihydroxypyrimidine-4-carboxaimde; 

10 2-[lr(aiiilinocaibonyl)piperidin-2-yl]-N-(4-fluorobenzyO^^ 
carboxarmde; 

2-[(2S,4R)-l-benzoyl-4-(benzyloxy)pyrioU(Hn-2-yl]-N-<4^^ 
dihyd]X)xypy]imidine-4-carboxaimde; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)piperi^ 
yl]pyriinidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihyciroxy-2-[2~(morpholin-4-ylacetyl)-l,2,3,^ 
20 tetrahydroisc>quinoKn-3-yl]pyrimidine-4-carboxaini 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-phenyl-l-[(pyridin-2- 
lcarbonyl)amino]ethyl }pyrmiidine-4-carboxamide; 

25 2-(l-benzoylpiperidin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyri^ 
carboxamide; 

2-(l-bra2;ylpiperidin-2-yl)-N-(4-fluorobenzyl)-5,6-Klihydroxy^ 
carboxamide; 

30 

2-(l-benzoylpyrrolidin-2-yl)-N-(4-fluoiobenzyl)-5,6-dihydroxypyri 
carboxamide; 

N-(4-fluorobenzyl)-5,6-^hydroxy-2-(l-isonicotinoylpiperidin-2-yl)pyrim 
35 carboxamide; 
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N-(23-<limethoxybenzyl>5,6-dihyd^ 
4-cadx>xaimde; 

5 N-<4-fluorobenzyl)-5,6-dihydroxy-2-[l-(methylsulfonyl)^^^ 
carboxamide; 

2-(l"benzoyl4,2^,4-tetrahydroqmnolm-2-yl)-^^^ 
dihydroxypyriimdine-4-caiboxamide; 

10 

2-{ l-[(N,N-dimethylglycyl)amino]-2-phenylethyl}-^^ 
dihydroxypyrimidine-4K:ait)oxamide; 

N-(2,3-dimethoxybenzyI)-5,6-dihydroxy-2-[4-(piperidin-l- 
15 ylmethyI)phenyl]pyriinidine-4-carboxainide; 

2-{4-[(diethylainino)methyl]phenyl}-NK2,3-dimetho 
dihydroxypyrimdine-4-carboxaimde; 

20 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-4-ylmethyl)^^ 
yl]pyrimidine-4-carboxainide; 

2-(l-ben2oylpyn'oUdin-2-yl)-N-(2,3-dimethoxyben2^^ 
carboxamide; 

25 

tert~butyl2-(4-{[(4-fluorobenzyl)ainino]carbonyl}-5,6-dihydroxypyii^ 
yl)morpholine-4-carboxylate; 

N-(4-fluorobenzyl)-5,6Hiihydroxy-2-[l<pyridin-3-ylcarbonyl)piperi^^^ 
30 yl]pyrimidine-4-carboxaimde; 

2-[2-(N,N-dimethylglycyl)-I,2,3,44etrahydroisoquinolin-3-^^^ 
5,6Klihydroxypyrimidine-4-carboxainide; 
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2-(l-benzoyI-23-clihydro4H-indol-2-yl)-N-(4-fluorobenzy^ 
dihydroxypyrimidine-4-carboxaimde; 

2-(2-benzoyl4,2,3,4-teti^ydioisoqumoUn-3-yl)^^^ 
5 dihydroxypyrimidine-4-<;ailK)xainide; 

2-(l-amino-2-phenylethyl)-N-(4-fluon)ben25d>^ 
caiboxamide; 

10 2-(4-ben2ylmorphoKn-3-yl>N-(4-fluorobeiizyl^^^ 
caiboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-[(l-methyl-lH-iimd^ 
yl)carbonyl]piperidin-2-yl}pyriiiudine-4K:arboxamide; 

15 

N-(2,3-dimethoxybeiizyl)-5,6-dihydroxy-2-[4-(morpholin 
ylmethyl)phenyl]pyriinidine-4-caiboxaimde; 

iV^(4-fluorobenzyl)-5,6Klihydroxy-2-(moipholin-4-ylm^ 
20 carboxamide; 

iV-(4-Huorobenzyl)-5,6-dihydroxypyriinidine-4-^ 

2-{4~[({[(2-chlorophenyl)sulfonyl]aniino}carbonyl)amino]tW^ 
25 dimethoxybenzyl)-5,6-dihydroxypyrimidine-4 carboxamide; 

i\^-(4-fluorobeiizyl)-5,6-dihydroxy-iV^-(p)Tidin-2-^^ 
dicarboxamide; 

30 2-Ben2yl-i\r-(4-fluoroben2yl>5-hydroxy-^-(2-moipholin-4-ylethoxy)pyri 
carboxamide; 

and phaimaceutically acceptable salts thereof. 
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43- A compound according to claim 42, which is a compound 
selected from the group consisting of 

N-(4-fluorobenzyl>5,6-dihydroxy-2Kl-methylpiperidin-2-y^^ 
5 caiboxamide; 

2-[l<dimetliylamino)-l-methylethyl]-N<4-fluon)benzyl)-5,6^Ji^ 
caiboxamide; 

10 N-<4-fluorobenzyl>5,6-dihydroxy-2-<4-methylmoipholm-3-y0^ 
caiboxamide; 

2-[(dimethylamino)(phenyl)methyl]-N-(4-fluoroben2yl)-5,6-dihyd^ 
caiboxanodde; 

15 

2-{4-[(diethylamino)methyl]phenyl}-N-(23-<iimethoxybenzyl^^^ 
dihydroxypyrimidine-4-carboxamide; 

N-benzyl-5,6-dihydroxy-2-(3-phenylpropyl)pyrimidine-4-carboxamide; 

20 

N-(4-fluorobenzyl)-5,6-dihydroxy-2~[l-(pyridin-2-ylcarbonyl)-l,2,3,4- 
tetrahydroquinolin-2-yl]pyrimidine-4-carboxamide; 

and pharmaceutically acceptable salts thereof. 

25 

44. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier, 

30 45, A method of inhibiting HIV integrase in a subject in need 

thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 
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46. A method for preventing or treating infection by HIV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutically acceptable salt thereof. 

5 

47. The method according to claim 46, wherein the compound is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HTV protease inhibitors, non- 
nucleoside HTV reverse transcriptase inhibitors and nucleoside HTV reverse 

10 transcriptase inhibitors. 

48. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a conq)Ound according to claim 1, or a 
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

15 

49. A combination useful for inhibiting HTV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
ADDS, which is a therapeutically effective amount of a compound according to claim 
1, or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount 

20 of an HTV infection/AIDS antiviral agent selected from the group consisting of HTV 
protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and 
nucleoside HIV reverse transcriptase inhibitors. 

50. A compound according to claim 1, which is a compound 
25 selected from the group consisting of 

benzyl l-[4-({ [4-fluoro-2-(methylsulfonyl)benzyl]amino}carbonyl)-5,6- 
dihydroxypyrimidin-2-yl]-l-methylethylcarbamate; 

30 2-(l-aimno-l-methylethyl>N-[4-fluoro-2-(methylsulfonyl)beiizyl] 
dihydroxypyrimidine-4-carboxamide; 

2-[l-(dimethylamino>l-metfiylethyl]-N-[4-fluoro-2-(methylsulfonyl)ben^^^ 
dihydroxypyrimidine-4-carboxamide; 

35 
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2-(l-aminocyclopropyl)-N-(4-fluorobenzyl)-5,6-dihydrox)pyr^ 

2-[l-(dimethylaimno)cyclopropyl]'N-(4-fluorobenzyl)-5,6-dihydtox)^ 
carboxamide; 

5 

N-(4-fluorobenzyl)-5,6KUhydroxy-2-{l-[(pyra2in-2- 
ylcarbonyI)ainino]cyclopropyl }pyrimidine-4-carboxamide; 

benzyl l-(4-{ [(4-fluoix)beiizyl)aimno]carbonyl}-5,6KHhydroxypyriim 
10 yi)cycIopentylcarbamate; 

2-(l-aminc)cyclopen1yl)-N-(4-fluorobeiizyl)-5,6-dihydro 

2-[l-(dimethylammo)cyclopenlyl]-N-(4-fluorobenz^ 
15 carboxamide; 

2-(l-{[(ethylamino)carbonyl]aimno}-l-methylethyl)-N<4-fl^ 
dihydroxypyiimidine-4-carboxainide; 

20 2-[l-(beiizylaiiuno)-l-methylethyl]-N-(4-fluorobenzyl)-5,6-^ 
carboxamide; 

2-[l-(benzoylaimno)-l-melhylethyl]-N-(4-fluorobenzyl)-5,6-<lihydrox 
carboxamide; 

25 

2-{l-[tenzyl(methyl)ainino]-l-methylethyl}-N-(4-fluorobei^^ 
dihydroxypyriraidine-4-carboxamide; 

2-[l-(dimethylamino)-l-methylethyl]-N-(2-^thoxybenzyl)-5,6-dihydroxypy^ 
30 4-carboxamide; 

N-(2K:hlorobenzyl)-2-[l-(dimethylarmno)-l-methylethyl]-5,6-dihydroxypyrim^ 
carboxamide; 
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N-(2-chlorobenzyl)-2-[l-(dimethylaimno)-l-methylethyl]-5,6Hjih^ 
carboxamide; 

N-(5-<)Woro-2-methylbeiizyl)-2-[l-((iimethylai33ino)-l-meA^^ 
5 dihydioxypyiimidine-4-carboxaimde; 

N-<4-fluorobenzyl)-5,6-<Iihydroxy-2-{l-methyI-l-[(py^ 
ylcarbonyl)amino]ethyl}pyriimdine-4^ 

2-[l-(diethylaimno>l-methylethyl]-N-(4-fluorobenzyI)-5,6-d^ 
caiboxamide; 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-(l-methyl-l-morphoUn-^ 
carboxamide; 

N<4-fluorobenzyl)-5,6^iihydroxy-2-(l-methyl-l-pipeii 
carboxamide; 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-(l-methyl-l-pyiroUdin-l-ylethyl^^ 
carboxamide; 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-{l-methyl-l-[methyl(pyridin-4- 
ylmethyl)amino]ethyl }pyrimidine-4-carboxamide; 

2-[ l-(dimethyIamino>- l-methylethyl]-5,6-dihydroxy-N-[2- 
(methylthio)benzyl]pyrimidine-4-carboxamide; 

n1 J^l-diethyl-N'-2—[l-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5,6- 
dihydroxypyrimidin-2-yl)-l-methylethyl]ethanediamide; 

2-[l-(l,4-dioxa-8-azaspin)[4.5]dec-8-yl>l-methyle%l]-N-(4-fluorobeM 
dihydroxypyriraidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methyl-l-{[(l-methyl-lH-imidazol-2- 
. yl)caibonyl]amino }ethyl)pyriinidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-l-(4-oxopiperidin-l- 
yl)ethyl]pyruiudine-4-carboxamide; 

5 N-(4-fluoiobenzyl)-5,6-dihydroxy-2-{ l-methyl-l-[niethyl(pyridin-2- 
yhnethyl)amino]ethyl }pyrimi<fine-4K;arboxamide; 

N-[l-(4-{[(4-fluorobenzyI)amino]carbonyl}-5,6-dihydioxyp5^^ 
methylethyl]-4-me1iiylmorphoUne-2-<arboxaniide; 

10 

2-{l-[acetyl(methyl)ainino]-l-me!hylethyl}-N-(4-fluoi^^ 
dihydix)xypyriinidine-4<aiboxaimde; 

2-[l-(acetylamno)-l-methylethyl]-N-(4-fluoiX)benzyl)-5,6-<lihy^ 
15 carboxamide; 

2-{l-[4-(dimethylanuno)piperidin-l-yl]-l-methylethyl}-N-(4-fluo^^^ 
dihydroxypyriniidine-4-carboxaniide; 

20 N-(23-dimethoxybenzyl)-2-[l<dimethylamino)-l-methylethyl]-5,6 
dihydroxypyrmiidine-4-carboxairdde; 

2-[4-(dimethyIamino)tetrahydro-2H-pyran-4-yl]-N-(4-fluorobenzyl^^^ 
dihydroxypyriimdine-4-carboxaimde; 

25 

N-(4-fluorobenzyl)-5,6-dihy(lroxy-2-(7-methyl-7-azabicyclo[2.2.1]hept-l- 
yl)pyriinidine-4-carboxaiiude; 

2-(7-acetyl-7-azabicyclo[2.2.1]hept-l-yl)-N-(4-fluorobenzyl)-5,6- 
30 dihydroxypyriinidine-4-carboxainide; 

2-(2-acetyl-2-azabicyclo[2.1.1]hex-l-yl)-NK4-fluorobenzyl^^^ 
dihydroxypyrimidine-4-carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl-2-azabicyclo[2. 1 . l]hex-l- 
yl)pyriinidine-4-carboxamicle; 

tert-butyl (2S,4R)-4-(beii2yloxy)-2-(4-{ [(4-fluorobenzyl)ainino]carbonyl}-5,6- 
5 cBhydroxypyrin3idin-2-yI)piperidine-l-carf)ox^^ 

2-[(2S,4R)-4-(benzyloxy)piperidin-2-yl]-N<4-fluorote^ 
dihydroxypyrimidine-4-carboxainide; 

10 2-[(2S,4R)-4-(benzyloxy)-l-methylpiperidin-2-yl]-N^^^ 
dihydroxypyriiiiidine-4-cait)oxainide; 

N-<4-fluorobenzyl)-5,6-dihydroxy-2-[(2S,4R)-4-hydroxy-l-m 
yl]pyrimidine-4-carboxamide; 

15 

2-[l-acetyl-4-(benzyloxy)piperidin-2-yl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriniidine-4<;arboxainide; 

2-(l-ethyl-4-methylpiperazin-2-yl>N-(4-fluorobeiizyl)-5,6-^ 
20 carboxatnide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4-methyl-l-(pyrazin-2-ylcarbon^ 
yl]pyrimidme-4-carboxainide; 

25 tert-butyl 3-(4-{ [(4-fluorobenzyl)amino]carbonyl}-5,6-dihydroxypyriini^^ 
yl)thiomorpholine*4-carboxylate; 

N-(4-£luorobenzyl)-5,6-dihydroxy-2-fhiomorphoBn-3-ylpyrimidine-^^ 

30 N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methyIthiomorpholin-3-yl)py^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4-(pyridin"2-ylcarbonyl)thiomo 
yl]pyrimidine-4-carboxaimde; 

35 . 
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2-(4-acetylthiomorphoUn-3-yl)-N-(4-fluorobenzyl)-5,6-<fihy^^ 
carboxamide; 

tert-butyl l-(4-{ [(4-fluorobeiizyl)aimno]carbonyl}-5,6-cHhydtoxypyrim 
5 methoxyethylcarbamate; 

2-[l-((timelhylamino)-2-methoxyethyl]-N-<4-fluon)bera^ 
4-caiboxamide; 

10 2-[l-(acetylaiiuno)-2-methoxyethyl]-N-(4-fluorobenzyl)-5,6-d^ 
carboxamide; 

2-(l-amino-2-methoxyethyl)-N-(4-fluoiobenzyl)-5,6-dihyd^ 
carboxamide; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2- { 2-methoxy- 1 - [(pyridin«2- 
ylcarbonyl)ainino]ethyl }pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-2-[l-(fonnylamino>2-methoxyethyl]-5,6-dih^ 
20 caiboxamide; 

N-(4-fluorobenzyi)-5,6-dihydroxy-2-[2~methoxy-l-(methylamino)ethyl]pyri 
carboxa3cnide; 

25 2-{ l-[acetyl(methyl)ainino]-2-methoxyethyI }-N7(4-fluorobenzyl>5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-{2-methoxy-l-[methyl(pyridin-2- 
ylcarbonyl)amino]ethyl }pyrimidine-4-carboxamide; 

30 

N-(4-fluorobenzyl)-5,6-dihydn)xy-2-[(4R)-3-(pyridin-2-ylcarbony^^^ 
yl]pyrimidine-4-carboxamide; 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-[(4R)-13-tWazolidin-4-yl]py^ 
35 carboxamide; 
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N-(4-fluorobenzyl)-5,6-dihydroxy-2-[(4R>3-methyl-13-thi^^ 
4-carboxamide; 

5 2-(3-acetyl-l,3-thiazoHdin-2-yl>N-(4-fluorobenzyl)-5,6-K^ 
caiboxamide; 

N-(4-fluorobenzyl)-5,6-dihy<froxy-2K3-inethyl-l,3-^^ 
caiboxamide; 

10 

N-(4-fluoiobeiizyl>5,6-cfihydroxy-2-(l,2,4-trimet^^^ 
caiboxamide; 

2-[2,4-dimethyl-l-(pyrazin-2-ylcarbonyl)pipeiazin-2-yl]-N-(4-fl^ 
15 dihydroxypyriimdine-4-caiboxainide; 

2-(l-acetyl-2,4-dimethylpiperazin-2-yl>N-(4-fluorobenzyl)-5,6-dihy^^ 
4-carboxamide; 

20 tert-butyl l-(4-{ [(4-fluoroben2ryl)amino]carbonyl}-5,6HJihydioxypyrimidin-2-yl^^ 
methoxy- 1-methylethylcarbamate; 

2-(l-amino-2-methoxy-l-methylethyl)-N-(4-fluorobenzyl)-5,6Kiihydrox)^ 
4-carboxainide; 

25 

2~[l-(acetylamino)-2-methoxy-l-methylethyl]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriinidine-4-carboxainide; 

2-[l-(dimethylainino)-2-methoxy-l-methylethyl]-N-(4-fluorobenzyl>5,^^ 
30 dihydroxypyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-<Bhydtoxy-2'-[2-methoxy-l-methyH- 
(methylamino)ethyl]pyriimdine-4^arboxainide; 
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N-(4-fluombenzyl)-5,6-dihydroxy-2-{2-methoxy4-methyl-l-[(pyri^^^ 
ylcarbonyl)amino]ethyl }pyriniidme-4-carboxaiiiide; 

2-(l,2-dimethylpiperidin-2-yl)-N-(4-fluorobenzyI)-5,6Kfihy^^ 
5 caiboxamide; 

2-{ l-[acetyl(methyl)aimno]-2-methoxy-l-metliylethyl }-N-(4-fluorobeiizyl)-5,6- 
(fihydroxypyrimidine-4-carboxaiDide; 

10 N-(4-fluOTobeiizyl)-5,6-dihydroxy-2-{2-methoxy-l-methyl-l-[^^ 
ylcarbonyl)amiBo]ethyI}pyiimidine-4-caii)ox^ 

2-{ l-[(cyclohexylme%l)(methyl)amino]-2-methoxy-l-me1hy }-N-(4- 
fluorobenzyl)-5,6-dihydroxypyriinidine-4-caA 

15 

2-{ l-[(cyclohexylmethyl)amino]-2-methoxy-l-methylethyl }-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriimdine-4K;arboxainide; 

2-{l-[(cyclohexylmethyl)amino]-2-methoxy-l-methyle%l}-N-(4-^^^ 
20 dihydroxypyrimidine-4-carboxaimde; 

2-(4-acetyI-l,2Hdimethylpipera2in-2-yl)-N-(4-fluoroben2yl)-5,6-^ 
4-carboxaimde; 

2-<l-acetyl-2-methylpiperidin-2-yl)-N-(4-fluorobenzyl>5,6-dihy<^^ 
carboxamide; 

N-(4-fluoroben2yI)-5,6-dihydroxy-2-[2-methyI-l-<pyrazm^^ 
yl]pyrimidine-4-caiboxamide; 

N-(2,3-dimethoxybenzyl>2-<l,2-Kiimethylpiperidin-2-^^ 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-[2-methyl-l-(pyridin-2-ylcaA 
yI]pyriniidine-4-caiboxamide; 
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2-{l-[(2,4-dime%l-l,3-thiazol-5-yl)carbonyl]-2-methylpiperidin-2-yl}-N-^^ 
£lu(H»benzyl)-5,6Kiihydroxypyiiimdine-4^ari)Oxamide; 

5 2-[(2S)-l-acetyl-2-methylpym)Udin-2-yl]-N-(4-fluorob€aLzyl>^^ 
dihydroxypyiimidine-4-caiboxaiiiide; 

and pharmaceutically acceptable salts thereof. 
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